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By  Aotsust  W.  TmrrrraN. 


No.  1. 


^V      Wlien  we  look  upon  an  infant  which  is  just  taking  its  first 
^r  breath   of  vital   air,  we  cannot  but   feci    the  full   import  of 
Linnxus's  definition  of  it,  when  he  said — "  Naked  and  wttboiit 
ireaiwns. ' ' 

Other  mammals  possess  natural  means  of  protection  and  de- 
fence; some  wear  a  warm  fur,  others  possess  agility  and  swift- 
kuessof  foot  soon  after  birth,  but  man  has  nothing  of  the  kind 
for  many  months  after  he  begins  his  separate  existence. 
We  are  also  struck  with  the  peculiar  purposeless  character  of 
the  movements  of  the  human  infant,  apparently  without  con- 
trol or  rhythm,  without  adminiMering  to  the  immediate  nccesai- 
tifcsof  life.  An  infant,  come  to  make  its  way  through  a  life  of 
OBccaaity  with  only  a  pu.ssibtlity  as  its  individual  heritage. 

Oa  the  other  band,  we  look  upon  man  ia  bis  full  po:ises»oa 

of  power  and  stature  and  contrast  bis  form  and  appearance  with 

j^t  of  other  venebrate  creatures,  we  are  equally  struck  with 

*i*s  capability  of  assuming  an  attitude  which  is  distinctly  his 

^'  which  has  been  termed  the  erect  attitude.     In  this  posi- 

^0  the  head  is  balanced  perfectly  upon  the  summit  of  the 

^tte:   the  inferior  extremities  are  elongated  and  brought  into 

""^ff/j  t  line  with  the  body  for  support  and  locomotion,  and  the 

pipcrioT  limbs  hang  gracefully  at  the  side  of  a  beautifully  curved 

}  «»0Jc.       As  Huxley  says — "  he  stands  raised  up  as  on  a  moun- 

•   -  above  the  lead  of  his  humble  fellows,  and  traus- 

;  1  his  grosser  nature  by  reflecting,  here  and  there,  a 

f*^«u  tiie  infinite -source  of  truth."' 

^ivhole  position  is  in  striking  contrast  with  the  attitude 
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of  the  fishes  of  the  sea.  the  fowls  of  the  air  or  the  beasts  of  the 
fields,  whose  long  axis  of  body  is  parallel  with  the  surface  of 
the  earth  over  which  they  move. 

It  is  indeed  strange  that  this  erect  attitade  of  the  human 
body,  which  conjoins  with  it  the  discharge  of  the  highest 
faculties  of  man,  has  not  been  heretofore  a  subject  of  more  ex- 
tended investigation. 

It  is  the  purpose  of  this  study  to  trace  the  various  stages  and 
attitudes  assumed  by  the  infant  and  the  movements  which  it 
employs  in  passing  from  this  helpless  stage  of  infancy  to  the 
time  when  the  straightness  and  uprightness  of  body  is  taken. 
The  data  upou  which  this  study  is  based,  has  been  carefully 
selected  from  Medical  Journals,  Hospital  Reports,  and  from  the 
returns  of  a  syllabus  on  the  Straightness  and  Uprightness  of 
Body.  These  returus  have  been  the  direct  observations  of  in- 
dividual cases  and  the  writer  has  sought  to  verify  the  results 
by  personal  observations. 

The  Embryo. 

Before  we  can  approach  the  problem  as  it  is  pre.seiited  to  us 
in  the  infant  at  birth,  it  is  necessary  to  consider  briefly  some  of 
the  determining  factors  during  the  embrj-onic  life.  At  the  stage 
of  foetal  life  when  the  embryonic  body  lakes  shape  out  of  the 
embryonic  disk,  there  is  a  conspicuous  enlargement  of  the  head 
and  neck,  as  compared  with  the  bo<iy,  accompanied  by  a  dila- 
tation of  the  medullary  canal  to  form  the  brain.  Shortly  the 
head  makes  a  distinct  bend  forward  and  downward  at  about  its 
middle,  and  the  posterior  end,  which  at  first  curves  slig'*tly  up- 
ward, curls  over  ventrally.  and  as  the  back  cur\'es  wit  it,  the 
dorsal  outline  of  the  entire  embryo  becomes  convex.  '''>  lis  con- 
vexity increases  so  that  in  the  embryo  of  about  30  days  ■growth 
the  head  and  tail  closely  approximate,  having  the  (Fig.  12  72, 
p.  190,  Vol.  Ill,  Buck's  Rep,  H.  Book,  m.  sc.)  form  of  the 
letter  C,  and  is  from  four  to  eight  mm.  in  length  on  the  straight 
line. 

The  anterior  and  posterior  limbs  have  already  made  their  ap- 
pearance as  small  buds  on  the  two  sides  of  the  body.  Soon  the 
fore-arm,  the  leg,  and  the  arm  and  thigh  successively  make  their 
appearance.'  M.  Hamy  took  the  measurements  of  Zue,  Guoz 
and  Liharzic.  and  showed  that  at  about  the  fourteenth  day  of 
intrauterine  life  the  fore-arm  of  the  Kuropcan  is  longer  than  the 
humerns,  while  from  two  and  one-half  months  the  humerus 
grows  proportionately  faster.  At  this  period  the  ratio  existing 
between  the  fore-arm  and  the  arm  is  88  to  too,  at  birlh  this  ratio 


'Topinttrd:     AaUiropoloay.  p,  141.     Rc/ercncc  Han 
eat  Science.     Dr.  Buck,  Vol.  III.     Embryology.     Dr. 


Mjaot. 


CRBBPING  AND   WALKING.  3 

is  77:100,  and  at  maturity  72:100.    The  femur  is  also  relatively 
small  during  this  eariy  period. 

During  the  time  to  the  fiftieth  day  of  growth  a  well  marked 
change  takes  place  in  the  external  form  of  the  embryo.  The 
body  now  becomes  nearly  straight,  with  an  area  about  the  same 
as  that  of  the  head;  the  limbs  are  distinctly  divided  into  an 
upper  and  lower  division ;  the  hand  makes  its  appearance  with 
notches  along  the  edge  of  the  distal  end  from  which  converging 
grooves  run;  and  two  weeks  later  the  five  digits  are  well  devel- 
oped. The  lower  limbs  are  also  divided,  the  feet  are  plainly 
marked,  and  the  toes  are  becoming  free.  On  the  whole  the 
development  of  the  posterior  extremities  is  outstripped  by  that  of 
the  anterior.  The  bend  in  the  neck  has  diminished  from  a  right 
angle  to  an  obtuse  angle.  At  the  period  of  two  months  the 
embryo  has  a  distinctly  human  appearance  in  all  parts,  despite 
the  disproportions  of  the  same.  There  is  now  an  increased 
development  of  the  legs  and  feet  and  the  disappearance  of  the 
free  tail.  (Fig.  224,  Minot,  p.  392.)  Measurements  of  the 
extremities  of  different  foetal  skeletons  at  the  approximate  ages 
of  four,  six  and  eight  months  give  the  following  results: 


Lbngts  of 

F<BTO8. 

LcD^b  in 
Inches. 

i,snotb  op 
Spinai.  Colvmn. 

Length  of       Lbwoth  of               ,„_ 
Auc.                   LEG.                    **'■■ 

Approximated  Ac- 
cording to  Hacker. 

7.80 

4.12 

2.72 

2.80        4.4  mos. 

10.77 
1570 

4-94 

6.67 

3.86 

5-51 

4-07         5-4      *' 
6.18         7.9     " 

The  following  table  expresses  the  ratio  of  the  extremities: 

AGE. 

Lbngtb  in  Incbks. 
Body. 

Arm. 

Leo. 

4.4  mo. 

7.80 

100 

102.9 

5-4    " 

10.77 

100 

105.6 

7.9    " 
17    " 

*AduU. 

15-70 

100 
100 

100 

112 

JAl\  Taken  from  Hamy's 
T'"' )       Meaaurements. 

Position  in  Utero, 

S 

The  position  which  the  foetus  assumes  in  utero  without  doubt 
determines  the  position  of  the  extremities  with  reference  to  the 

»Topinard  Anthropology,  p.  85. 

•  The  manner  of  estimating  the  age  of  these  embryos  was  taken 
from  Hacker's  measurements,  which  show  that  the  fcetus  at  three  and 
fonr  months  is  three  and  four  inches  respectively,  at  five,  six,  seven 
and  eight  months  the  average  length  may  be  determined  in  inches  by 
doubling  the  time ;  at  nine  and  ten  months  the  length  is  seventeen 
and  eighteen  inches  respectively. 

■Diseases of  Infancy  and  Childhood,  Dr.  Holt. 

'Minot:  Embryology,  p.  394. 
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body  for  flomc  weeks  aAer  birth,  and  conaeqaenUy  the  eaiiy 
movements  are  aSected. 

Id  utero  the  head  is  bent  forward,  the  back  contains  one  coo- 
tinuoas  cx)Dcave  curve  forward  without  the  lumbar  coovexity 
of  later  devek^Hneat;  the  extremities  are  drawn  toward  the 
body,  the  aims  are  bent  forward  and  crossed  over  the  breast 
with  the  fingers  touching;  the  legs  are  raised  forward,  the  right 
leg  nearly  alwajrs  &>traigbt  across  the  body  with  the  toes  resting 
against  the  for^cad,  while  the  left  1^  is  bent  at  the  knee  bring- 
ing the  left  foot  against  the  right  thigh.  In  another  position, 
the  legs  are  crossed  over  the  lower  abdomen.  Tbe  babe  rests 
generally  upon  the  right  side.  This  attitude  gives  the  mnsdes 
the  greatest  relaxation,  and  to  the  cartilage,  which  caps  the 
bones,  the  position  most  favorable  to  nutrition  and  growth.  At 
the  same  time  the  embr>-o  forms  as  neariy  as  possible  an  oval, 
and  thus  occnpies  the  smallest  possible  space. 

Pbbnatal  M0\'H«ENTS. 

It  is  believed  by  Professor  Preyer  and  others  that  tbe  move- 
ments of  the  infant  immediately  after  birth  do  not  essentially 
differ  from  the  parental  movements,  except  that  they  are  given 
a  wider  range.  The  parental  movements  are  entirely  purposeless 
and  are  spontaneous  or  reflex.  The  former  arc  those  movements 
which  are  due  to  diffused  stimuli  from  the  growth  of  the  lower 
motor  centers,  the  latter  movements  immediately  follow  external 
stimulation.  Professor  Preyer  states  as  a  certainty  that  these 
movements  are  present  in  an  embryo  at  five  months'  growth, 
and  to  ^substantiate  this  statement  he  cites  an  experiment  of 
Erbham.  which  nbowii  conclo^vely  that  even  at  four  months 
the  movements  are  pos.sthle  from  the  stage  of  development  of 
the  muscular  and  ner\-nus  systems.  Erbham  placed  a  four 
month  fa:tus  into  a  small  vessel  of  warm  water  which  furnished 
a  sufficient  external  stimulus  to  cause  a  contraction  of  the  mus- 
cles of  tbe  extremities  and  neck,  to  move  these  members  in  a 
tiatural  manner.  For  one-half  hour  it  was  observed  that  tbe 
limbs  moved  before  the  body  and  the  head  turned  from  side  to 
side. 

Medical  writers  who  place  the  evidence  of  mo^'ements  con- 
siderable later,  usually  refer  to  the  larger  movements  of  swal- 
lowing, clasping  and  stretching  as  ouigrowlhs  of  he  simpler 
reflex  roovemeuts  to  which  Prof.  Preyer  refers.' 

Like  e\'ery  other  organic  formative  process,  the  origin  of  the 
human  body  and  of  its  nervous  ay^ftem  appears  as  an  expression 
of  a  life  process  in  course  of  progress,  the  beginning  of  which 
we  do  not   know.     What  we  do  know  is  thai  very  early  in 


'Preyer:  Phywulogic  dei  Embryo,  p.  431. 
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the  embryonic  life,  when  the  body  and  nervous  system  attain 
a  certain  stage  of  development,  a  disturbance  without  causes 
a  nerve  stimulus  which  in  turn  produces  muscular  contraction. 
The  infant,  before  birth,  is  living  in  an  environment  where  the 
external  stimulation  is  limited,  the  amniotic  fluid  in  which  the 
foetal  body  rests  is  of  uniform  temperature  with  the  body,  yet 
it  receives  peripheral  stimulation  which  is  transmitted  to  it  from 
the  body  of  the  parent — the  beating  of  the  heart,  the  move- 
ments of  respiration,  the  change  of  position  and  posture  and 
the  movements  of  walking,  all  have  their  direct  influence  in 
stimulating  the  organism  of  the  fcetus. 

These  stimuli  start  the  nerve  mechanism  which  has  become 
so  complicated  and  interrelated  that  a  given  irritation  never 
affects  one  cell  only,  but  rather  is  conducted  from  a  point  in  the 
periphery  by  the  fiber  to  a  nerve  center  which  may  innervate  a 
large  collection  of  motor  cells.  A  subsequent  stimulus  in  like 
manner  excites  a  sensory  cell,  which  according  to  the  anatomi- 
cal relations  of  the  sensory  and  motor  cells,  may  bring  an  entire 
system  of  muscles  into  contraction. 

In  this  manner  Exner  has  explained  how  a  single  sensory 
impression  may  lead  to  a  complicated  movement  in  which  many 
muscles  take  part.  There  is  a  close  relationship,  says  Edinger,* 
established  between  the  different  sensory  nerves  and  their  motor 
reactions,  and  there  is  much  evidence  in  favor  of  the  view  that 
such  relationships,  when  once  established  in  the  course  of  evo- 
lution, are  afterwards  inherited.  The  nervous  system,  then, 
consists  of  two  parts — one  part,  which  is  congenital  and  arises 
from  the  primordial  racial  exercise  (phylogenetic),  and  the 
other  part  (ontogenetic),  which  derives  its  relationship  only 
during  the  individual  person's  life. 

The  congenital  mechanisms  are  found  in  the  nervous  system 
of  the  embryo  and  predominate  in  the  sympathetic  system  and 
in  the  medulla  and  pons.  The  latter  centers  correspond  to 
Hughlings-Jackson's  lowest  level,  in  his  three-level  theory  and 
control  the  simple  reflex  movements. 

The  Infant  at  Birth. 

'A  study  of  the  infant  at  birth  shows  that  it  is  a  being  still 
very  different  from  the  adult  in  the  structure  and  composition 
of  its  organs  as  well  as  in  the  relative  proportions  of  the  mem- 
bers of  its  body. 

The  data  for  the  study  of  new  bom  infants  is  still  very  lim- 
ited beyond  that  of  the  bare  measurement  of  length  and  weight. 


*  Bdinger : 

«Am.  Jonr.  of  Obstetrics,  Vol.  XXXVII,  1898.     Dr.  Wilson. 
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'The  length  of  ihe  iufant  ar  birth  is  about  >3  of  that  of  the 
adult.  The  average  length  has  generatly  been  taken  as  50  cen- 
timeters (19.68  inche:>)  for  males  and  49.50  centimeters  (19.48 
inches)  for  females. 

The  normal  range  of  boys  in  height,  as  shown  by  the  Report 
of  the  Anthropometric  Committee  of  the  British  Association 
for  the  advancement  of  Science,  is  from  15  to  34  inches  and  of 
girls  is  from  16  to  23  inches. 

The  weight  of  an  infant  at  birth  is  about  j^  of  the  adult 
weight.  The  average  weight  of  a  healthy  child  boru  at  full 
time  is  3,333  grams  (7.3  lbs.)  for  males  and  3.200  grams 
(7.1  lbs.)  for  females. 

Again  stating  the  figures  of  the  Anthropometric  Committee 
the  boys  range  in  weight  from  3>4  to  1 1  ^  lbs.,  and  the  girls 
range  from  4J^  to  io>^  lbs.  The  report  of  the  committee  is 
baaed  upon  the  measurements  of  451  boys  r.nd  466  girls  in 
Tvondon  and  lidinbxirgh  hospitals  and  represents  largely  the 
measuremenU  of  the  lower  and  middle  classes  of  society.  The 
parents  were  English  and  Scotch  and  represented  city  and 
country*  people.  The  measurement  of  the  length  was  taken  in 
a  recumbent  position  and  the  weight  without  clothes. 

Rklativk  Proportions  op  thb  Parts  op  the  Body. 

While  there  are  wry  great  individnal  differences  in  infants 
in  their  stature,  there  are  certain  proportions  which  are  main- 
tained at  alt  peri(Mls  of  growth  between  height  and  width.  Ac- 
cording to  r)r.  Uffelmann,'  in  the  normal  child,  the  measure- 
ment across  the  shoulders  should  equal  alwut  ^  of  the  length 
of  theeniirebody.  An  important  difference  is  disclosed  between 
boys  and  girls  at  birth.  In  stature  and  weight  the  girls  are 
nearest  the  average  type;  in  form  the  boys'  shoulders  and 
hips  measure  the  same  across;  in  girls,  the  shoulders  measure 
a  little  less. 

The  following  tables  are  given  to  show  tlie  relative  increase 
of  the  different  parts  of  the  botly  at  various  periods  of  growth. 
Zeising's  mea^^urements  represent  a  general  law  of  proportion 
of  the  normal  child,  the  measurements  are  taken  from  the  crown 
to  the  hip  and  from  the  hip  to  the  heel.  At  birth  these  meas- 
urements are  about  equal.  Letting  the  whole  length  from  head 
to  heel  be  represented  by  1,000  in  each  case,  the  relative  length 
will  be  expressed  as  follows ; 

>  Vierordt  K.:  Aaatomtsche,  PhysioIogUche  nnd  Physikollsche  Da- 
tea  and  Tabellea. 
'Dr.  Uflelmana:     Oomestic  MygJene  of  the  Child,  p.  7. 
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lacrease  of  lower  limbs 


tUh 

n  one 

year. 

t2Jo 

liSo 

ii2o 

itAio 

TbTTT 

End  of 

7H  year. 

Adnlt 

21  month. 

150 

191. 7 

200 

114 

150 

157 

200 

250 

260 

500 

700 

900 

186 

300 

314 

160 

240 

260 

200 

455 

472 

182.5 

325 

350 

183 

328 

350 

l82 

322 

350 

Growth  in  leng^  of  parts  of  body  according  to  Liharzik's 
Ubie. 

'Representing  length  at  birth  by  100. 

Birth. 

Head,  100 

Forehead,  100 
Lower  portion  of  face,  100 

Neck,  100 

Chest,  100 

Abdomen,  loo 

Leg,  zoo 

Arm,  100 

Upper,  100 

Lower,  100 

The  proportions  of  the  infant's  body  are  very  different  from 
those  of  the  adult.  The  new-born  has  a  very  small  and  narrow 
thorax  compared  with  the  abdomen,  and  the  pelvis  as  a  region 
scarcely  exists.  The  whole  trunk  thns  assumes  an  oval  form 
with  the  small  end  toward  the  neck. 

'The  anterior  diameter  of  the  thorax  at  birth  at  the  level  of 
the  2nd  costal  cartilage  is  as  2  to  3,  while  in  the  adult  it  varies 
from  I  to  25^  or  I  to  3.  The  sternum  is  relatively  smaller  than 
in  the  adult  male,  but  not  very  different  from  some  very  small 
breast-bones  which  are  occasionally  found  in  women.  The 
shoulders  are  very  small,  which  make  the  chest  appear  quite 
different.  The  pelvis  is  so  small  that  it  forces  the  pelvic  organs 
of  later  life  more  or  less  into- the  infant's  abdomen. 

Composition  and  Structure  of  the  Body. 

Bongs.  The  composition  and  structure  of  the  infants'  bones 
are  very  different;  the  bones  are  softer  and  more  vascular,  the 
marrow  is  vastly   more  dilated  with  blood  vessels.     An  ex- 

^Gerbardt:     Handbuch  der  Kinderkrankheiten,  pp.  267  and  269. 
'Gerhardt:     Handbuch  der  Kinderkrankheiten,  p.  272. 
•Dr.  Rotch:  Pediatrics. 
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treiDely  important  difibcucr  is  noticed  between  tbc  spmeof  the 
oew-born  and  the  adult.  In  the  tn&nt  the  spixie  has  little  booe 
and  mtsdi  cartilage  and  fibroos  tisuie,  niafcii^  it  tight  and 
flexiUe.  The  ■ovenwots  ia  tb«  sgime  at  both  are  remark- 
able. Or.  RoCdi  OTserred  that  the  spine  of  a  child  at  fatrth. 
the  Uidaininal  visceral  having  been  renoved.  oonM  he  hcnt 
easilT  so  that  the  head  toocbed  the  bottocfcs.  The  middle 
pan  n-as  most  flcKibk.  the  lombnr  ngioa  seemed  to  be  more 
[diast  than  the  cerricaL  The  lateral  ootsoo  ms  qmte  free, 
Aoogh  not  withoot  some  torson. 

Cmrvet.  The  ^linal  ctnrcs  present  an  tnteresCmg  and  im- 
portant oooditioiL*  In  the  infant^  the  whole  dorso-Innifaar 
region  is  cuncate  forward,  presesttng  one  conthmons  corre 
from  the  neck  to  the  SKnan,  instead  of  the  altematsag  convex 
cnrve  forward  in  the  icgioa  of  the  neck,  a  coocaTe  forward  in 
the  region  of  the  chest  vertehrs,  snooeeded  by  a  ooovexity 
forward  in  the  Terldic»e  of  the  loins.  The  adnlt  vertebral 
Cf^mn  presents  two  sets  of  cnrres;  the  primary  or  dorsal  and 
sacral  curves  which  i  e  present  in  qaadrcpeds,  with  them  the 
hmnan  in&nt  begic  .ts  independent  existence,  and  the  oM 
man  takes  themto  his  earthly  abode:  and  the  seoandaxj  or  cer- 
vical and  lombar  cnrves.  These  secondary  curves,  says  Dr. 
Turner — *'  are  the  diaracteristic  s^nial  cnrves  of  man."  But 
Professor  Cnnaingham  noticed  ihiem  in  xhc  chimpanxee  and 
also  in  some  qoadmpeds  (r.  ^..  bear).  This  plainly  indicates 
that  the  secondary  curves  can  be  associated  with  the  upright 
positioa. 

In  process  of  derekipnient  as  will  be  shown  in  thesnfaaeqoent 
chapters,  there  are  three  disdnct  stages  in  which  the  spinal 
fffhf""*  a«nfnf»  a  characteristic  corvatnre.  First  the  natural 
oontinnoos  curve  at  fatrth.  Second  the  curve  which  appears 
in  die  cervical  n^ioa  when  the  infiint  has  learned  to  sit  and 
to  support  its  bead  erect  npvn  the  trunk.  Third  tbc  ad- 
ditioiul  dorsal  and  increased  lumbar  cnrves  whkai  make  their 
Mpeaiance  when  the  diild  is  able  to  stand  and  walk  erect. 
Inese  characteristic  curves  may  even  be  prudnced  in  an  innmt 
when  it  assumes  diferent  posidcms.  When  it  is  lying  in  a 
oonnal  positioa  the  qnnal  column  presents  the  long  convexity, 
if  the  bead  is  thrown  back  there  appears  a  sl^ht  convexity  in 
the  neck,  if  in  addition  the  legs  are  drawn  ool  tbc  lumbar 
region  wiU  spring  forward.  TZie  latter  positfons  are  not.  how- 
ever, naiaral  in  the  rn&nt- 

Tbe  relative  lengths  o[  the  dtfiercnt  curves  are  different  in 
the  Jofoac  umipaxed  with  the  adcnlc  The  foOowing  tables  &uai 
Athf  md  Cmmingham  will  deajwiv  show  tbc  ratios. 

».VMB«;    Vol.  IXXm.  p.  j-s^  ~^9S&.     Rjcyort  o*  Brtt.  Aiwe.  for 
Adr.  Bt,  i9ff.  p.  jjt. 
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Relative  lengths  of  adult  spinal  curves  according  to  Aeby. 
Total  lengths  I  oo. 

Cervical  Region.     Dorsal  Region.     Lnmbar  Region. 

Females.  21.5  45.7  32.8 

Males,  22.1  46.6  31.3 

Cunningham's  ratio  from  6  males  and  5  females. 

Females,  21.6  45.8  32.8 

Males,  21.8  46.5  31.7 

Rdative  lengths  of  spine  curves  according  to  Aeby's  measure- 
ments of  5  and  Cunningham's  measurements  of  3  infants. 

Aeby,  25.6  47.6  26.8 

Cunningham,  25.1  48. 5  26.4 

Other  measurements  of  the  lengths  of  infants'  spines  from 
the  head  to  the  sacrum. 


Absolttte  Lsngth 

IN  M.  M. 

Rel.  I,ehoth. 
Totals  100. 

Obserrcr. 

Ag«  of  Infant. 

Cerv. 

Dorsal. 

Luit 

Tot. 

Cerr.      Dor.      Lam. 

lUienel, 

3  mos. 

50. 

100. 

58. 

I0S. 

24.        48.1       27.9 

Aeby, 

6     " 

52.5 

103. 

60. 

215.5 

24-3     47-5       27.8 

Aeby^ 

6     " 

53-5 

107. 

61. 

221.5 

24.1     48.6      27.5 

Dwight, 

10     " 

61. 

125. 

77- 

263. 

23-2    47-5      29.2 

Rasenell, 

3  years, 

70. 

140. 

90. 

3t». 

23-3    46-7      30- 

^***^'t. 

3      " 

79-5 

1535 

98. 

331- 

24.      46.4      29.6 

Dwight, 

3      " 

78. 

162. 

lOI. 

341- 

22.9    47.5      29.6 

The  table,  if  continued,  would  show  that  after  the  5th  or  6th 
year  the  proportion  remains  about  constant. 

In  spite  of  the  individual  variatious  and  personal  equations 
due  to  measurements  of  the  different  men,  the  tables  show  a 
marked  uniformity.  There  is.  it  appears,  a  fuller  development 
of  the  upper  part  of  the  skeleton  at  birth  than  the  lower.  ^ 

The  infant's  spine  thus  approximates  that  of  the  quadruped 
until  it  attains  the  age  of  a  year  or  sixteen  months,  which  is 
the  usual  so-called  creeping  stage.  At  the  time  when  the  hips 
and  the  knee-joints  are  completely  extended  and  gradually  draw 
the  leg  into  line  with  the  thigh  the  alternating  series  of  curves 
in  the  spine  appear.  In  this  position  the  center  of  gravity  is 
brought  directly  over  the  base,  which  enables  the  being  to  stand 
and  move  about  on  two  feet  with  the  greatest  ease  and  the  least 
expenditure  of  energy. 

Muscles.  The  muscles  of  the  infant  are  very  small  and  soft 
and  not  until  the  sixth  month  do  they  become  firm  and  resist- 
ing. Certain  muscles  are  more  highly  developed  at  birth  than 
others.  Thus  a  noteworthy  difference  is  observed  between  the 
muscles  of  the  arms  and  the  legs.   Although  the  gastro  cn^mius 


^Rotch:  Pediatrics,  p.  56. 


lO 


TUCTTZKM: 


aod  the  soletss  muscles  are  dereloped  mfficMntly  in  body  to 
toTtn  tb«  calf  of  the  leg.  and  the  glntetts  maximtts  is  enlarged 
into  the  battock.  proportiooally  and  in  fimctioa  these  mosdes 
are  in  a  vct}-  mdimentary  state  compared  with  tbe  mosdes  of 
the  arms. 

Dr.  RobinsoD*  fonnd  that  in  the  case  of  sixty  in£uits  nnder 
oae  month  of  age.  there  was  an  exceedingly-  stroog  grip  of  the 
hazids.  He  found  that  within  ooe  hour  after  birth  they  could 
hang  by  their  hands  onto  the  finger  or  stick  H  of  an  inch  in 
diameter,  sustaining  the  weight  of  the  entire  body  for  a  period 
varying  from  two  seconds  to  one  minoie.  Twelve  ont  of  the 
sixty  cnuld  bang  suspended  >3  minute  and  fonr  nearly  a  min- 
atc.  This  strength  of  grasp  increased  rery  rapidly  af^  ftmr 
days;  nearly  all  f^  minnie  at  that  time.  The  facility  appar- 
ently attained  its  maximum  development  at  two  or  three  weeka, 
several  children  hnng  suspended  over  i^  minutes,  2  hung  a 
little  over  two  minutes  and  i  hung  2yi  minutes.  During  that 
time  of  suspense  no  sign  of  distress  or  pain  was  evinced,  no  cry 
was  uttered  unlU  the  grasp  began  to  give  way.  , 

This  experiment  shows  that  the  hand  and  arm  are  derdopra 
functionally  at  birth,  and  the  proportions  are  in  striking  con- 
tra.'il  with  the  fiexed  position  of  the  foot  and  thigh.  The  picture 
of  a  su!;pended  infant  reminded  Dr.  Robinson  of  a  favorite 
chimpanzee  "  Sally  "  in  the  zoological  garden. 

The  muscles  of  the  neck  are  also  in  a  rudimentary  state  of 
developmcni ;  unless  supported  the  head  rolls  of?  the  infant's 
shoulders  like  a  ball.  The  bead  can  be  rotated  through  an  arc 
of  90"  even  without  using  the  joint  between  the  atlas  and  axis. 
The  remarkable  strength  of  the  flexor  mnsdes  in  the  infant's 
body  in  comparimn  with  the  flaccid  and  feeble  state  of  the  entire 
muscular  system  is  a  striking  phenomenon  whatever  may  be 
its  explanation. 

Surface  Anatomy.*  Another  exceedingly  important diSerence 
between  the  infant  and  the  adult  will  appear  in  a  study  of  the  sur- 
face anatomy  of  the  spine.  In  the  adult,  especially  in  the  male 
where  the  muscular  sysEem  is  well  developed,  there  is  a  depression 
wherever  the  skeleton  shows  a  prominence  on-ing  to  the  attach- 
ment of  ihe  muscles.  The  skeleton  shows  a  ridge  of  spines  in  the 
midfUe  line  of  the  back,  with  a  depression  on  either  side;  dur- 
ing the  normal  development  of  the  muscular  system  there  is  a 
median  furrow  formed  by  two  large  masses  of  muscles  in  which 
the  vertebrae  appear  prominent.  In  the  infant  this  is  not 
the  case  except  in  the  neck.    The  back  is  rounded,  later  devel- 

*HiixIer :    Anatomy  of  Vertebrate  Animali,  p.  414-    Rotch :     PedU 
«irici«.     Turner:     Report  of  Brit,  Amoc.  for  Ad».  ol  Sc.,  1897.  p.  768. 
•  Nineteenth  Century.  Vol.  XXX. 
•Rotch:  Hediatricn. 
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opment  flattens  the  back  and  brings  the  spinous  processes  into 
prominence  without  the  marked  median  groove,  this  appears 
only  when  the  muscles  of  the  back  become  fully  developed. 
The  lamince,  in  the  infant,  look  more  directly  back,  and  their 
presence  in  the  median  line  is  marked  by  knobs  and  ridges 
very  different  from  the  spine  of  the  adult.  Little  change  takes 
place  in  the  appearance  and  proportions  of  the  infant  spine  up 
to  i8  months,  but  at  three  years  the  adult  condition  is  very 
markedly  approached. 

Early  Movements.  If  we  compare  the  new-born  human  infant 
with  young  of  other  vertebrates  generally,  we  find  also  a  striking  ^ 
difference  in  its  capabilities  of  assuming  the  characteristic  atti- 
tude of  its  specie.  The  fish  assumes  its  position  and  moves  off 
in  its  element  as  soon  as  batched;  the  chick  can  stand  upon 
its  feet  immediately  after  it  is  liberated  from  the  shell;  the  calf 
or  colt  follows  its  parent  a  few  hours  after  birth.  But  the  infant 
is  most  helpless  of  them  all.  The  early  movements  of  the  quad- 
ruped are  directed  toward  the  end  making  for  its  existence. 
The  movements  of  the  human  infant  are  vague,  stretching,  re- 
flex actions,  entirely  purposeless,  usually  performed  in  a  jerking 
manner,  except  in  some  cases  the  hand  after  several  random 
attempts  accidentally  finds  the  mouth.  There  is  no  co-ordina- 
tion of  movements  in  the  infant,  but  the  movements  are  entirely 
spontaneous,  arising  from  individual  centers  without  any  order 
or  time  of  action  so  far  as  known,  and  not  determined  through 
the  senses.  Dr.  Mumford' concludes  that  these  spontaneous 
movements  are  not  determined  by  forces  in  the  environment, 
so  far  as  we  can  see,  but  that  the  nerve  centers  which  produce 
them  act  separately  and  respond  as  such  to  a  specific  stimulus — 
a  reflex  action ;  if  you  tickle  the  sole  of  the  foot  the  member 
is  withdrawn,  place  the  finger  in  the  palm  of  the  infant's 
hand  and  the  fingers  close  about  it. 

A  further  study  of  the  movements  of  the  infant,  especially 
the  movements  of  the  limbs,  shows  how  entirely  purposeless 
they  are.  After  a  time  these  spontaneous  movements  diminish 
and  disappear  entirely  or  become  transformed  into  surviving 
movements. 

Dr.  Mumford  holds  that,  though  these  early  infantile  move- 
ments are  aimless  so  far  as  the  individual  performing  them  is 
concerned,  they  are  not  necessarily  meaningless  as  regards  the 
development  of  the  race  of  which  the  individual  is  an  off-shoot. 
He  believes  that  it  is  quite  probable  that  these  movements  are 
vestiges  of  functions  of  the  limbs  which  were  of  prime  impor- 
tance to  the  members  of  the  race  at  another  and  an  earlier 
period  of  its  growth;  but  that  they  began  to  lose  their  prime 

•Brain,  Vol.  XX,  p.  290. 
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tuiporlance  and  consequently  their  full  development  when  the 
fore-limbs  of  the  race  gradually  acquired  other  and  higher  func- 
tions. The  theory  is  suggestive  and  ingenious;  but  it  is  only 
suggestive.  In  the  lipht  of  the  preceding  investigations  let  us 
turn  to  the  returns  of  the  topical  syllabus.  Although  limited 
in  number,  the  returns  were  quite  full  iu  detail  and  also  unami- 
motis  in  the  conclusions  based  upon  actual  observations. 


TOPICAL   SYLLABUS. 
STRArCHTNRSS  AND  UPRIGHTNESS  OF  BODV. 

This  circular  seeks  infurniation  from  those  who  have  ncccss  to  chil- 
dren oa  any  or  all  of  the  following  poiats  which  are  to  be  co-ordi- 
nated in  a  study  of  the  many  stuges  by  which  an  iofsnt  acquires  its 
power  to  get  into  and  to  maintaiu  its  upright  position. 

Name  of  obserrer.  Age  of  child. 

Date.  Sex. 

Time  fince  ob8er^•alion  was  made. 

I.     flfgasttremrnfs.     Arms-length  ;  size  aliove  tibow ; 

below;  Lcgs-lenpth;  size  above  knee;  below. 

Aleasure  length  of  limbs  from  iicwly  to  tips. 

3.     Arms.    Are  fingers  bent  waking:  sleeping;  clenched 

waking;  sleeping^  Arc  wrists  bent ;  elbows; 

sboulcler*  ?  Do  arms  lie  toward  front ;  side  ?  Are 

movements  of  arms  toward  front ;  side  ? 

3.  Chest.    Docs  chest  grow  flat ;  deep  front  to  back  ? 
Do  shoulders  grow  apart ;              together ;  hign  ;  low  ; 
square  ;                sloping?                Do  shonlilcr  blades  grow  apart ; 
tf^tber? 

4.  X-egs.    As  child  lies  on  its  back  are  len  bent  at  hips;        knees: 
ankles?  Is  the  sole  of  fuot  tiirued  inward  ;  outward? 

Are  feet  turned  up;  down?  Position  of  toes — bent 

{down-  straight;  used  as  fingers?  Motion  of  legs 

frout :  side  ? 

5.  Describe  first  efforts  to  sit  up;  (a)  bow  propped  up  ;  fh)inwhat 
direction  is  the  body  most  apt  to  tip  over;  (c)  docs  the  child  reach  best 
front  or  sideways?  ' 

6.  Describe  the  process  of  getting  the  head  upright  or  baliiuced  on 
the  neck;  its  rolling  off;  learning  to  save  the  head  from  bumping 
when  it  tips  over,  saving  a  hump  by  hands  and  arms. 

7.  Describe  early  uses  of  leg  and  feet  tbat  anticipates  standing  and 
walking;  as  rhythmic  moving,  kicking,  pushing  feet  agaiast  a  vertical 
surface. 

8.  Creeping,  (a)  First  efforts  to  turn  over  on  the  belly,  to  get  head 
up;  (b)to  propup  front  part  o(  body  with  hands;  describe  any  and  every 
kind  of  creeping  or  locomotion  before  the  upright  position  ;  (c )  writh- 
ing along  worm-like;  Cd*)  hitching  in  sitting  position  with  one  or  both 
feet  or  alternately :  (e)  getting  and  going  on  hands  and  toes,  elbows 
and  feet,  hands  and  knee-t,  knees  and  ellHiws;  (f)  in  progression  how 
do  the  limbs  act,  one  side  together  as  in  rocking  limbs  at  opposite 
comers  of  the  body  together,  or  In  what  order,  using  the  following 
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«•  g-%  to  signify  first  the  right  arm,  the  left  leg,  the  left  arm,  and  last, 
the  right  leg.  If  ra  and  11  act  simultaneously,  place  them  on  the  same 
line. 

9.  Describe  exceptional  modes  of  progress  fully,  e.  g.,  rolling,  going 
backwards,  on  one  side,  swimming  movements,  etc. 

10.  How  do  children  first  learn  to  go  up  and  down  stairs,  get  off  of 
a  bed,  a  chair,  and  any  other  things  inTomng  change  of  verticality 
of  body. 

11.  First  efforts  to  stand,  in  detail ;  (a)  how  made,  beside  or  holding 
to  what;  (b)  conscious  or  unconscious;  (c)  what  effects  on  breath, 
gesture,  feeling,  etc.,  of  first  snccessfnl  e&>rt;  (d)  effect  of  falls. 

13.  First  steps,  (a)  Are  they  beside  wells  or  how;  (b)  first  steps 
alone  and  unsupported,  conscious  or  unconscious;  (c)  after  the  first 
step,  and  confidence  is  acquired  do  the  children  yon  know  tend  to  walk 
too  much;  (d)  effects  and  dangers  of  fatigue;  (e)  of  illness;  (f)  is 
there  a  marked  increase  in  size  and  fullness  of  legs  at  this  time  ;  (g) 
what  new  propensities  as  that  to  ran  away,  more  use  of  hands ;  (h)  is 
there  danger  of  prematurity  or  postmaturity  in  walking,  should  adults 
help?    Why?    Why  not? 

13.  Reversion.  When  does  child  revert  to  creeping  after  he  has 
learned  to  walk ;  when  fatigued ;  in  a  hnrry ;  excited  ;  after  sickness ; 
after  fall?    Why?     Revert  to  early  manner  of  creeping;  later? 


one  foot,  age  at  first  jamp,  ran,  hop.  (d)  have  you  noticed  any  changes 
in  health,  appetite,  circulation,  temper,  spirits  or  anything  else  yonr 
thoughts  might  be  connected,  as  cause  or  result  of  learning  to  walk, 
ait,  or  any  other  stages. 

Please  write  out  fully  any  peculiarities  the  child  may  have. 

Send  returns  to 

G.  STANLEY  HALL, 
or  A.    W.  TRETTIEN. 

CijiRK  University, 
Worcester,  Mass.,  Jan,  26,  1900. 

I.  The  measurements  under  number  one  were  made  by 
the  writer  under  as  nearly  uniform  conditions  as  possible. 
Although  the  number  of  measurements  of  individual  children 
was  limited,  the  extremes  appear,  so  that  in  general  they  give 
an  index  of  growth. 

The  figures  given  here  are  the  general  averages  and  extremes, 
representing  corresponding  measurements  of  the  arm  and  leg. 
In  each  case  the  measurement  of  the  arm  is  represented  by  100. 

Average  of  measurements  of  males  at  birth. 
Length  of  arm  and  leg,  100: 134. 

Circumference  of  limbs  above  knee  and  elbow  joints,  100 :  146.5 
Circumference  of  limbs  below  knee  and  elbow  joints,   100 :  1 1 5. 

Average  of  measurements  of  females  at  birth. 

Length  of  arm  and  leg,  loo :  124. 

Circumference  of  limbs  above  knee  and  elbow  joints,  100 :  143.5 

Circumference  of  limbs  below  knee  and  elbow  joints,  100: 114. 5 
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Extremes  in  measurements  of  the  length  of  limbs. 

Mftles  at  birth.  Females  at  birth. 

Shortest,         loo :  105.  Shortest,         100 : 1 16.6 

Longest.         100: 150.  longest,         100 :  137. 

The  tables  of  the  AmUroporaetric  Committee  show  that 
males  at  birth  are  a  little  taller  and  heavier  than  females,  it 
also  shows  that  there  are  greater  extremes  among  males  than 
among  females.  The  figures  presented  here  clearly  show  the 
same  development  with  regard  to  extremities.  Males  at  birth 
average  a  greater  length,  their  lower  extremities  are  proportion- 
ately longer,  but  they  also  present  greater  extremes. 

II.  Arttts.  The  returns  represent  observations  Upon  182  in- 
fants; 93  males  and  89  females.  The  results  may  be  tabulated 
as  followed,  expressed  iu  per  centum. 

Fingers.  Males.  Feaiales.  Total  Average. 

Clenched  83                   S7                        85 

Rent  12                      4                            8 

Straight  5                    9                          7 

Wrists — Of  the  109  returns,  sr  were  observations  of  males 

and  38  females. 

Bent  69  65  67 

Straight  31  35  33 

Elbows — 1 10  observations;  53  males,  57  females. 

Bent  100  96  98 

Straight  000  4  2 

Shoulders — 58  observations;  27  males,  31  females. 
Bent  66  68  67 

Straight  34  3a  33 

Arms — 98  observations;  47  males,  51  females. 

Lay  front  98  92  95 

Side  28  ^ 

The  returns  of  Number  2  show  that  the  arms  lay  fortvard 
from  the  shoulder,  the  movements  are  toward  the  front  in  97% 
of  the  96  observations  recorded,  only  3^  found  it  difficult  to 
move  toward  the  front  and  ea.sier  toward  the  side.  The  elbows 
and  fingers  are  bent  in  a  large  majority  of  cases;  of  the  no 
observations  made,  there  were  found  four  whose  elbows  were 
straight  and  these  were  all  females.  In  the  case  of  the  wrist 
there  is  a  difference,  67%  of  the  109  observations  made  show 
the  wribt  to  be  bent.  Thus  the  arm  and  band  tend  to  retain 
the  prenatal  position  for  some  mouths  after  birth.  This  is 
especially  noticeable  while  the  infant  is  asleep  and  the  limbs 
assume  the  position  which  is  most  natural  to  its  organization. 
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The  arms  are  often  folded  over  the  chest  as  they  were  before 
birth. 

The  band  at  this  time  furnishes  an  interesting  study  of  reflex 
action.  The  fingers  dose  firmly  on  any  object  placed  in  the 
palm  of  the  hand.  Miss  Shinn  noticed  that  an  object  placed 
in  the  hand  was  seized  and  carried  to  the  mouth  long  before 
purposive  movements  had  developed.  The  spontaneous  move- 
ments are  almost  constant  in  some  children  when  awake  and  in 
others  when  asleep.  They  occur  as  slow  and  apparently  irreg- 
ular with  alternating  periods  of  rest  when  the  movement  ceases 
or  is  inhibited  by  some  other  form  of  movement.  Dr.  Francis 
Warner^  observed  that  the  movement  of  the  fingers  may  be 
temporarily  arrested  by  a  bright  object  before  the  eyes  or  a 
sudden  sound;  this  arrest,  after  many  repetitions,  may  be  fol- 
lowed by  a  new  series  of  movements  occurring  upon  less  and 
less  stimulation  and  with  increasing  quickness  and  accuracy 
as  time  goes  on. 

An  interesting  chart  has  been  prepared  by  Dr.  Warner  tracing 
these  irregular  spontaneous  movements  of  an  infant's  hand  for 
fifteen  minutes  when  9  days  old.  The  chart  also  shows  the 
inhibition  of  these  movements  by  sight  and  sound.  Miss  Shinn' 
observes  that  while  the  spontaneous  movements  may  be  inhib- 
ited by  co-ordinated  movements  from  the  first  to  the  third  month 
after  birth  when  the  child  is  awake,  they  may  persist  in  sleep 
for  several  years. 

Dr.  Mumford'  has  carefully  studied  the  development  of  the 
independent  action  of  the  thumb  and  the  power  of  opposing  it 
to  the  rest  of  the  hand.  During  the  early  weeks  the  thumb 
appears  to  be  a  quite  useless  member,  the  hand  ignores  it  in  its 
gfrasping.  Small  objects  are  held  between  the  fingers  or  be- 
tween the  fingers  and  the  palm  with  the  thumb  either  turned 
in  with  the  object  or  extending  outside.  Only  after  two  or 
three  months  does  the  thumb  reverse  to  oppose  the  hand.  Dr. 
Preyer  found  this  development  appearing  the  12th  week,  Miss 
Shinn  the  9th  week  and  Dr.  Mumford  the  14th  week.  With 
the  fuller  development  of  the  thumb  appears  the  searching  and 
investigating  movements  of  the  index  finger.  The  finger  is 
pointed  at  objects  or  carried  in  advance  of  the  hand  as  a  scout 
sent  out  to  explore  a  new  and  strange  environment. 

I.     Fingers. 

I.  F.,  4  wks.  She  kept  her  fingers  clenched  both  awake  and  asleep, 
bnt  more  especially  while  asleep. 

^Journal  of  Mental  Science, Vol.  XXXV,  No.  CXLIX.     New  Series, 
No.  113,  p.  37. 
■Shinn  :  Notes  on  Development  of  a  Child,  Plates  III  and  IV. 
*Brain,  Vol.  XX,  p.  303. 
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s.  H.,  3  wks.    Bis  fillers  were  eleoclMd  botb  v^b  awake  aad 

asleep. 

3.  M.t  2  wks.  When  awake  hia  fingers  were  bent,  but  when  asleep 
his  &Mcr»  wcfc  dencbed. 

4.  H.,  a  wka.  Tbe  fingen  of  the  baby  are  not  clenched,  bat  only  a 
little  b«it  when  awake,  bat  wbcn  asleep  tber  are  cleacbed  tight. 

J.  i£.,  s  mo*.  The  Dogers  are  bent  and  in  constant  motion  when 
aireke  and  uleep. 

6.  P..  2}i  toot.  Kept  her  baads  closed  wbco  awake  and  open  when 
■sleep. 

7.  M .,  3  wks.  Tbe  fingen  were  clenched  when  awake  but  clenched 
titter  when  a^lc^- 

B.  M..  i  wks.  when  awake  the  fingers  aic  not  clenched,  when 
•sleep  the  fiogen  are  clenched. 

4.  P..  3U'  mo*.  The  fingers  are  bent  loosely,  and  the  foarth  Soger 
•tKk&  oat  straight. 

10.  M.,  4  wks.  During  the  early  weeks  of  life  the  Sogers  are  clenched 
wbcn  swake  and  bent  when  aslrrp. 

11.  M.,  4  days.  Fingers  were  clenched  when  asleep  and  bent  when 
awake. 

13.  M-.  3  wks.  If  dtstnrbed  in  sleep  the  little  fiogers  would  spread 
oat  like  a  fan. 

13.  F..  I  wk.     The  fingers  are  slightly  Inrnetl  at  the  tips. 

14.  M.,  6  wks.  When  awske  the  fingers  are  moving  inward,  he  pats 
his  hand  oat  straight  with  his  fiogers  as  far  apart  as  be  can.  Ufaen 
asleep  the  fiogers  are  bent. 

15.  F.,  8  wks.  Tbe  babv's  fingers  are  generally  tightly  closed  when 
awake,  except  when  in  oam  they  are  clenched. 

16.  H.,  4  wks.  The  hagers  arc  clenched  so  tightly  that  the  norse 
most  pry  them  open  in  order  to  wsAh  the  palm. 

2.     Anns. 

t.  P^  4  wk*.  She  would  always  keep  her  elbow  bent  and  would 
seldom  attempt  lo  hold  the  arm  straight. 

2.  M.,  2  wks.  The  wrists  are  but  slightly  bent;  tbe  elbow  is  con- 
siderably bcut. 

3.  M-.  5  nios.    Tbe  wrists  are  bent  inward. 

4.  M.,  3  wks.     The  wrists  and  elbows  are  bent. 

5.  F.,  3!^  mos.  Tbe  arms  are  bent  from  the  elbows  when  asleep 
and  crossed  over  the  brea»t  so  that  the  right  hand  is  below  the  left. 

6.  M-,  3  wks.  The  movements  are  toward  the  front  nsnally,  the 
little  hands  doable  up  when  resting  on  the  chest. 

7.  P.,  I  wk.  The  little  haads  are  clasped  over  its  chest,  if  it  has  its 
little  shawl  on  it  will  also  clasp  it  in  its  arms. 

S.  in..  6  wkn.  When  asleep  the  arms  are  folded  across  the  chest  so 
(bat  tbe  left  hand  is  near  the  mouth  and  the  right  a  little  below  it. 

^^e  taovemeiits  of  the  infant's  arms  are  limited  to  the  plains 

«ften<jj„g  forward  from  the  body.     The  shoulder-joint  is  most 

~5^'  the  elbows  and  wrists  are  quite  rigid,  and  it  isonly  gradu- 

^"y  that  the  infant  acquires  the  abilit>*  to  move  its  arms  side- 

'^^f^  Or  to  move  iLs  joint  freely. 

.  ■'l^l^e  answer  to  these  conditions  will  appear  in  part  from  a 
(tid^r  of  the  chest  and  its  development.     A  study  of  the  returns 
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shows  that  the  growth  of  the  chest  continues  along  two  lines — 
in  depth  and  sideways. 

In  the  prenatal  stage  the  position  of  the  arms  is  across  the 
chest,  the  shoulders  are  brought  forward,  the  shoulder-blades 
separated,  giving  the  whole  body  a  round  appearance.  As 
growth  continues  after  birth  the  tendency  is  to  push  out  along 
the  line  of  least  resistance,  the  sternum  is  cartilaginous,  con- 
sequently the  chest  walls  are  pushed  forward  and  a  little  side 
of  the  median  line,  the  body  grows  in  depth  from  front  back. 
This  development  carries  the  shoulders  back  and  up  or  back  and 
down,  the  shoulder-blades  approach  one  another,  the  back  be- 
comes straight  and  the  shoulders  square  or  sloping. 

One  observer  says — that  * '  at  first  the  shoulders  grew  up, 
then  after  3  mos.  they  gradually  grew  sloping. ' '  Another  says — 
"Florence's  shoulders  grew  very  square;  the  shoulder-blades 
grew  so  close  together  that  the  whole  body  was  pulled  back." 
This  is  the  natural  course  assumed  by  the  body  as  it  changes 
its  position  from  the  curved  or  stooping  attitude  to  the  erect. 
An  observer  who  noticed  the  fact  and  not  the  cause,  says : 
"The  shoulder-blades  grow  together,  for  as  the  baby  learns 
to  straighten  up,  she  throws  her  shoulders  back."  An- 
other manner  of  growth  is  that  in  which  the  chest  grows  in 
width  and  apparently  becomes  flat,  in  this  case  the  shoulders 
and  shoulder-blades  are  crowded  apart.  The  back  keeps  pace 
with  the  chest.  Out  of  79  observations  made  37  %  of  males 
and  53%  of  females  developed  sideways,  their  chests  becoming 
flat  and  broad.  With  this  development  the  shoulder  is  brought 
back,  so  that  a  wider  range  of  movement  becomes  possible,  and 
one  great  advancement  toward  adult  movements  is  made. 

1.  Arm  Movements. 

1.  P.,  4  wLs.  All  her  movements  were  more  toward  the  front  of  the 
body,  and  only  gradually  off  to  the  side. 

2.  M.,  3  wks.    The  arms  move  up  in  front  first. 

3.  P.,  3  mos.  Her  arms  tend  to  lie  more  to  the  front  of  the  body 
and  the  arms  move  forward. 

4.  M.,  4  wks.  Movements  of  his  arms  were  in  front  of  the  body 
when  lying  on  my  lap. 

5.  M.  The  child  does  not  make  movements  toward  the  sides  until 
about  9  months  old. 

6.  P.,  5  wks.  If  the  child  wishes  to  reach  sidewise  from  its  body  it 
will  torn  its  body  to  face  the  object  and  then  extend  its  hand. 

2.  Chest. 

I.  P.,  3  mos.  When  Magdelena  was  small  her  chest  was  very  deep, 
but  after  she  was  about  3  mos.  old  her  chest  seemed  full. 

3.  M.,  6  mos.  The  baby  seems  to  be  growing  thicker  through,  the 
shoulders  are  growing  more  square. 

3>  P->  3X  mos.  The  chest  grows  from  front  to  back  in  depth.  Her 
•Boulders  grow  square  and  high. 

4.  P.,  Birth.     The  chest  grows  sideways,  the  child  grows  broader. 

Journal— 2 
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$.  tit.,  3  wks.  The  cbest  develops  sideways,  the  shcralders  grow 
apart. 

6.  M.  The  early  year  of  Herbert's  life  bis  chest  grew  in  depth;  his 
ihonlders  f^rew  apart;  his  ftbooIder-blade&  gttv  toother;  and  hi» 
■hoalder»  grcir  low  aad  slopiug. 

The  prenatal  position  of  the  feet  is  maintained  after  birth  for 
some  weeks,  up  to  the  lime  the  limbs  prepare  for  the  creeping 
and  walking  stages.  The  legs  are  bent  at  the  hip-joint  bring- 
ing them  forward.  The  knees  are  bent  and  usually  turned  out 
a  little:  the  feet  cross,  with  the  right  foot  laid  over  the  Idl, 
and  arc  turned  up  uHth  the  <o\es  toward  the  median  line.  The 
toes  are  usually  curled  under  toward  the  sole  of  the  foot;  occa* 
sionally  one  is  found  where  the  toes  spread  apart  and  extend 
out  straight  from  the  foot.  Often  the  great  toe  ts  fauud  tu  be 
far  separated  from  the  other  toes,  with  the  tendency  to  oppose 
it  to  the  sole  of  the  foot.  The  greatest  freedom  of  movement 
at  first  occurs  at  the  the  hip-joints,  with  less  at  the  kuees  and 
little  at  the  ankle-joints.  The  movcmcuts  of  the  legs,  as  of 
Che  anus  are  front  and  back,  rarely  toward  the  side.  It  is  a 
very  frequent  occurrence  to  use  the  feet  as  bauds  in  seizing  ob- 
jects and  carrying  them  forward  to  the  hands  and  mouth,  the 
storehouse  of  all  captured  prizes.  Several  instances  from  ob- 
servers will  illustrate  this.  One  speaks  of  the  spontaneous 
movements  of  the  opening  and  closing  of  the  toes,  similar  to 
the  movements  of  the  fingers,  when  the  child  was  awake  and 
asleep.  Another  states  that  the  toes  would  seize  and  hold  a 
pencil  or  other  object  of  proper  size  and  hold  it  so  tight  that  it 
was  difficult  to  remove  it,  or  it  would  seize  and  hold  the  edge 
of  its  shirt  as  if  it  were  using  its  fingers.  Another  child  would 
work  its  way  toward  the  foot  of  its  couch  until  its  feet  touched 
the  ]XTpendicu!ar  round  sticks  at  the  foot  of  the  crib,  the  foot 
would  then  attempt  to  grasp  the  sticks,  finding  them  Uhj  large 
for  its  grasp  it  would  move  its  foot  from  one  to  the  other  nntil 
it  came  to  the  central  wire  which  it  could  cucircle  and  this  it 
seized  and  held  firmly.  Another  observer  stales  a  peculiar  tend- 
ency in  a  child  7  months  old, — if  the  child  saw  an  object  she 
wanted,  which  could  not  be  reached  with  her  hands  she  would 
reach  for  it  with  her  foot,  if  successful,  she  pulled  it  along  with 
her  foot  until  it  was  near  enough  to  reach  it  with  her  hand.  It 
is  not  necessary  to  multiply  instances  any  further  to  remind  oue 
of  the  cuuuiug  devices  of  the  little  anthropoids  in  the  menag- 
eries reaching  for  their  peanuts. 

1.  M.,iontOft.  When  laid  on  back  the  feet  nre  cros.ied  aod  turned 
upward.  The  motion  of  the  lc^<i  is  towanl  front,  side  movement  was 
dcvclofied  At  about  the  9ih  month.  Tlte  child  was  called  "Little 
Turk,"  from  the  position  of  his  Icf^a. 

2.  M.  s>i  iovs.     When  Roticrt  Ucs  on  his  back  his  legs  are  beut  and 
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he  immediately  raises  them  forward  to  seize  with  both  hands,  and  car- 
ries them  to  his  month.  The  knee  is  bent,  and  with  the  sole  of  the 
foot  is  bent  inward  ;  the  ankles  are  bent  oat ;  the  foot  is  bent  down- 
ward ;  the  toes  are  cnrled  under.  The  motion  of  the  legs  is  forward. 
He  grasps  the  stockings  with  his  toes. 

3.  M.,  9  wks.  The  great  toe  is  separated  from  the  others  and  is 
moved  more. 

4.  P.,  3^  mos.  When  the  child  lies  on  its  back  the  legs  are  curved 
and  crossed.  They  are  not  mobile,  and  the  mother  has  hard  work  to 
pnll  them  straight.  The  toes  are  spread.  The  movement  of  the  legs 
IS  forward  at  first. 

5.  M.,  2  mos.  The  legs  are  carved  inward;  the  feet  are  turned 
downward;  the  toes  are  close  together  and  turned  backward.  The 
motion  of  the  legs  is  decidedly  toward  the  front. 

6.  P.,  3  mos.  When  lying  on  her  back  the  legs  are  bent  at  the 
knee  and  at  the  ankle.  The  soles  of  the  feet  are  bent  inward  and  the 
feet  are  turned  upward.     The  toes  are  spread  apart. 

Treatment  of  Infants  among  Primitivk  Psoplrs. 

We  have  now  arrived  at  one  of  the  most  interesting  points 
in  the  process  of  development  of  the  child,  that  is  from  the  time 
when  the  head  is  balanced  upon  the  summit  of  the  spine  and 
the  body  begins  to  rise  into  a  sitting  position,  to  the  time  that 
the  child  takes  its  first  steps.  This  period  is  important,  for  the 
ignorance  of  parents  and  nurses  have  caused  many  a  child  to 
spend  its  life  a  poor  deformed  creature  at  the  mercy  of  society. 
To  know  whether  it  is  normal  for  a  child  to  develop  the  power 
of  co-ordination  and  thus  to  sit  or  stand  alone,  to  understand 
the  childish  actions,  whether  in  creeping  or  walking,  is  a  lesson 
which  has  taken  the  human  race  a  long  time  to  learn  ;  and  cer- 
tain parts  of  it,  even  in  civilized  lands,  have  not  yet  learned 
the  lesson. 

It  will  not  be  amiss  here  to  cite  several  instances  of  practices 
among  some  of  the  primitive  as  well  as  customs  among  civilized 
people  to  which  infants  are  subjected.  Dr.  Ploss^  has  said  that 
*'  the  manner  of  treatment  of  the  child  is  a  very  accurate  stand- 
ard of  the  stage  of  civilization  of  a  people. ' '  No  truer  words 
than  these  were  ever  spoken.  Superstition  and  ignorance  are 
the  two  mistresses  who  hold  the  keys  which  unlock  the  treasure 
house  and  set  truth  free.  They  are  also  the  stumbling  blocks 
in  the  way  of  progress  for  individuals  and  races. 

Primitive  as  well  as  civilized  people  have  looked  upon  infant 
development  as  an  unnatural  process.  They  have  had  an  en- 
tirely false  conception  of  the  natural  development  of  the  body 
and  its  various  organs  and  their  functioning  at  a  proper  time, 
if  not  interfered  with.  If  left  to  nature,  according  to  these 
people,  the  body  would  not  assume  a  proper  attitude,  therefore 
they  seek  to  aid  the  natural  growth  by  mechanical  treatment  of 
body  and  limbs  to  bring  about  their  ideal  forms,  and  it  is  need- 
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less  to  say  that  such  means  operate  directly  against  the  end 
sought. 

I)r.  Ploss^  tell  us  that  the  Wahumba  and  their  allies,  the 
Wakuafi  in  East  Africa,  have  a  practice  of  binding  the  lower 
part  of  the  leg  of  the  Infant,  from  the  ankle  to  the  knee,  with  a 
bandage  which  remains  until  the  infant  grows  strong  enough  to 
raise  its  body  and  sit  up.  By  this  compression  they  seek  to  inter- 
fere with  the  development  of  the  calf  of  the  leg.  which,  accord- 
ing to  their  notion,  interferes  with  fast  and  continuous  walking. 
The  Maori  women  of  New  Zealand  daily  put  all  joints  through 
a  process  of  bending,  the  fingers  are  drawn  out  and  the  limbs 
stretched  to  make  them  limber.  Certain  tribes  of  Australia 
exercise  the  limbs  of  the  new-born  in  the  following  manner: — 
A  roll  of  muka  is  tied  quite  tight  around  the  knee  of  the  child 
in  order  to  give  it  straight  limbs,  its  arms  and  legs  are  drawn 
out  daily,  while  the  hands  and  fingers  are  bound  firmly  to  keep 
them  iu  the  proper  position.  The  sofl  flesh  is  often  so  com- 
pressed underneath  the  bandage  that  it  is  forced  out  at  the  sides. 
These  people  place  much  significauce  upon  this  ;^hapiug  of 
the  body,  and  the  mother  is  considered  as  neglecting  the  sacred 
duty  toward  her  child,  if  she  does  not,  by  artificial  means, 
have  the  calf  of  its  leg  conform  to  the  statutory  provisions. 

It  is  the  custom  of  the  Kalmiickin  to  place  a  definitely  formed 
wedge  between  the  legs  of  the  child  iu  order  to  beud  them  ac- 
cording to  the  prescribed  custom  that  they  may  be  the  more 
properly  adjusted  for  riding.  Certain  Armenian  people,  after 
the  isthday  of  an  infant's  birth,  thoroughly  stretch  the  should- 
ers daily,  puU  out  the  legs  and  arms,  press  each  muscle  and 
joint,  raise  the  head  and  stretch  the  neck  to  give  it  its  proper 
length,  or  the  child  is  suspended  by  its  feet  and  allowed  to 
swing  back  and  forth  several  times  like  a  pendulum,  then 
it  is  turned  about  end  for  end  and  the  process  repeated.  The 
Russians  pre.ss  every  muscle  and  member  of  the  body  at  birth, 
on  the  second  day  the  infant  is  rubbed  and  whipped  with  a 
bundle  of  birch  twigi.  thc-n  it  is  snatched  up  quickly  by  the 
feet  in  order  to  properly  adjust  the  members  of  the  body. 

Even  the  Germans  had  an  early  custom  which  is  practiced 
in  some  sections  of  the  country  to-day,  where  the  pressing  and 
stretching  process  was  employed  to  beautify  the  body.  In  modem 
times  in  Europe  and  America,  the  horsc-coUar,  a  sewing-ma- 
chine cover  and  other  means  are  employed  to  aid  the  infitnt  in 
sitting  up.  or  it  is  tied  in  a  chair  and  allowed  to  remain  so  that 
the  weight  of  the  head  and  trunk  becomes  too  great  to  be  sup- 
ported by  the  soft  and  growing  bones.  Or  children  areencour- 
aged  to  walk  by  putting  them  into  a.  walking  chair  before  the 
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limbs  can  support  the  weight  of  the  body,  thus  endangering 
their  normal  development.  Our  age  of  civilization  is  not  yet 
freed  from  the  results  and  methods  of  infant  torture  which  were 
inflicted  upon  it  for  both  their  artistic  effect  and  also  to  hasten 
the  child's  normal  development.  From  these  illustrations  we 
see  that  there  was  lacking  in  primitive  people  and  even  among 
some  of  the  civilized  people  to-day  a  proper  appreciation  of  the 
normal  development  of  the  child.  And  one  of  the  greatest 
drawbacks  of  a  proper  appreciation  is  a  lack  of  precise  facts 
concerning  the  healthy  child. 

Daring  the  early  months  some  people  believe  that  the  child 
must  learn  to  "sit  up,"  and  consequently  they  carry  it  erect  on 
their  arms  during  the  first  weeks  of  its  life,  later  it  is  placed  in 
an  erect  attitude  upon  the  floor  or  in  a  chair.  The  chair  was 
used  early  in  history  as  a  means  of  teaching  the  child  to  sit. 
The  early  Romans  used  it ;  it  was  found  in  the  early  Middle  Ages 
throughout  Europe.  Travellers*  to  different  parts  have  found 
the  chair  among  natives.  In  Queen  Charlotte's  Island,  voy- 
agers found  the  native  women  using  a  small  chair  made  of  three 
pieces  of  bark  fastened  in  a  convenient  manner.  In  this  chair 
the  child  was  placed,  after  it  was  rolled  in  the  skin  of  a  wild 
beast  and  fastened  securely.  Here  the  little  thing  was  fed  and 
rocked  to  sleep.  Among  the  Esquimos  on  the  Yukon,  Mr. 
Whymper  saw  small  chairs  made  of  birch  bark,  in  these  a  mossy 
seat  was  made  and  the  little  fellow  was  securely  tied  so  that  the 
mother  could  carry  the  chair  and  child  wherever  she  pleased. 
The  Chinese  and  Dutch  have  gone  a  step  further  and  have  com- 
bined the  sitting  with  walking  and  have  placed  the  child  in  a 
chair  with  rollers  so  that  as  the  little  one  begins  to  walk  it  can 
push  its  chair  with  it,  they  have  also  added  a  table  with  a  com- 
plete outfit  of  playthings  and  even  school  work  is  here  intro- 
duced. 

The  chair,  however,  is  an  article  not  yet  known  among  many 
primitive  peoples.  They  let  the  child  wallow  upon  the  ground 
and  let  it  learn  according  to  its  own  unfolding  strength  and  by 
its  own  intuition  and  observation.  This  is  not  only  true  of  the 
primitive  people  but  also  of  many  of  the  Oriental  who  sit  upon 
low  cushions  or  squat  upon  the  ground  with  their  feet  under 
them.  And  it  has  been  observed  that  when  the  adults  of  a  race 
assume  these  postures  in  sitting,  the  children  learn  the  same  by 
imitation.  Examples  may  be  cited  upon  this  point  from  travellers' 
records.  Thus,  the  Motu,  a  tribe  in  New  Guinea,  have  a  cus- 
tom in  which  the  men,  in  sitting,  usually  assume  the  squatting 
posture  placing  the  soles  of  their  feet  firmly  upon  the  ground 
and  rest  the  buttock  upon  the  heels.    The  women  and  children 
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usually  sit  down  upon  the  ground  with  their  legs  extending 
before  thera.  The  Popnas  and  Malay.s,  the  Negrites  and  Fili- 
pinos, assume  similar  positions  when  resting.  As  the  children 
naturally  follow  and  imitate  the  mothers  earlier  than  the  fathers 
they  sit  as  the  mothers  do.  At  first  on  the  mother's  knees 
resting  their  backs  agninst  her  body,  then  with  increasing 
strength  tliey  assume  the  positions  alone. 

IvOCOMOTION   OF   INFANTS  OF    TRIMITIVK   PEOPLK. 

Travellers  have  also  noticed  a  similar  peculiarity  in  the  man- 
ner of  locomotion  of  the  children  of  certain  tribes  which  are 
characteristic.  The  Arabian  children  as  well  as  those  of  some 
of  the  tribes  of  Africa  have  a  diflerent  manner  of  creeping  from, 
the  European  children.  Instead  of  cnrcping  on  their  hands 
and  knees  as  the  little  Anglo-Saxon  is  wont  to  do,  they  sit  up 
and  slide  along  by  hitching.  Dr.  Livingstone  says  in  his  "Last 
Trip  through  Central  Africa."  "The  Manyuema  children  do 
not  creep  like  European  children  upon  their  hands  and  knees, 
but  begin  their  locomotion  by  placing  one  foot  forward  and  rest 
upon  the  other  knee,  usually  they  employ  both  feet  and  both 
hands,  but  never  both  knees.  The  Arabian  children  employ 
the  same  means,  they  move  along  on  both  feet  and  assist  in 
pushing  with  both  hands."  The  children  of  these  primitive 
people  learn  to  walk  nuich  earlier  than  do  the  European  and 
American  children.  Dr.  Graffe  observed  on  the  Island  of  Samoa 
that  children  of  9  and  10  months  followed  their  mothers  with 
tottering  steps. 

The  usual  manner  of  infant  locomotion  among  primitive  peo- 
ple, and  some  Oriental,  is  one  of  several  rather  exceptional 
means  employed  by  the  children  of  higher  civilization.  Anthro- 
pology has  not  yet  answered  the  cause  of  this  difference. 
Whether  it  is  due  to  physical  structure  of  ilie  body  or  to  mental 
characteristics  and  customs.  Though  students  are  inclined  to 
accept  the  latter  view. 

Mr.  R.  W.  Shufeldt^  describes  the  acts  of  an  infant  about  10 
months  old  which  he  .saw  while  visiting  the  Navajos,  an  iudian 
tribe  inhabiting  parts  of  New  Mexico.  He  had  been  about 
the  huts  trying  to  secure  pictures  with  a  camera  when  he  .saw 
in  a  path,  leading  from  one  hut  to  another,  an  infant  toddling 
along  which  he  believed  about  10  months  old.  The  little  fellow 
came  down  the  path  to  about  30  feet  from  where  Mr.  Shufeldt 
had  planted  his  camera  in  readiness  for  this  little  victim.  See- 
ing the  situation,  the  child  very  cautiously  left  the  path  and  was 
in  a  moment  behind  a  sage-brush  growing  alongside  the  path. 
From  this  position  he  peered  through  the  leafless  twigs.     Mr. 
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Sbufeldt  then  tried  to  focus  his  instrument  anew ;  while  his 
head  was  concealed  for  a  moment,  the  little  lad  ran  to  the  next 
bnish  about  lo  feet  distance  toward  the  hut  he  was  approach- 
ing and  from  there,  crouched  down  and  stared  like  a  young 
lynx.  At  this  Mr.  Sbufeldt  took  his  instrument  and  approached 
him  in  this  place,  but  upon  arising  he  had  scampered  to  the 
next  brush.  Now  becoming  desperate,  lest  he  should  lose  his 
picture,  Mr.  Sbufeldt  ran  to  the  place  of  concealment  and 
pointed  his  camera  three  feet  from  the  Uttle  fellow's  face.  At 
this  last  resort  the  child  stood  perfectly  erect  and  gave  for  the  first 
time  vent  to  his  infantile  bawl  and  made  a  desperate  break  for 
the  6nal  point  of  his  destination  as  there  was  nothing  else  left 
for  him  to  do.  This  ability  and  cunning  was  displayed  by  a 
child  ID  months  old. 

Psychological  Aspect  of  Spontanbous  and  Voltjntary 
Movements  op  Infants. 

During  the  early  months  of  the  child's  life  we  accordingly 
see  important  changes  taking  place,  the  spontaneous  movements 
are  very  gradually  disappearing,  and  in  their  place  appear  the 
conscious  reactions,  even  apparently  shut  voluntary  efforts. 
This  is  the  period  of  gradual  transition  from  the  racial  to  the 
individual  experience.  The  child  learns  to  carry  its  hand  to  its 
mouth,  the  movements  of  the  arms  and  legs  which  were  so 
jerky  and  vague  assume  a  more  rhythmic  and  controlled 
character.  What  changes  are  taking  place  in  this  transition 
from  the  purposeless  to  the  volitional  movements?  Several 
theories  have  been  advanced  in  explanation  of  this  step.  Ribot 
considers  the  acquired  movements,  like  walking,  inherited  and 
defines  inherited  as  something  that  .was  at  some  time  acquired 
but  since  has  become  fixed  and  rendered  organic  by  numerous 
repetitions.  It  is  organic  memory.  Spaulding^  maintained 
that  "the  progress  of  the  infant  is  but  the  unfolding  of  inher- 
ited powers."  C.  Lloyd  Morgan'  in  answer  to  this  says, 
'  'Spaulding  went  too  far.  Such  unfolding  there  is,  but  it  is  under 
the  guidance  of  individual  experience.  The  regular  flexions  and 
extensions  of  the  legs,  'which  appear  even  months  before  the 
first  successful  attempts  to  walk,  when  the  child,  held  upright 
on  the  floor,  is  pushed  forward,'  are  instinctive,  as  Prof.  Preyer 
points  out,  and  as  Prof.  Mark  Baldwin  has  shown.  But  un- 
der normal  circumstances  the  walking  of  the  child  is  not  solely 
an  instinctive  activity,  acquisition  largely  co-operates.  It  is 
the  joint  product  of  instinct  and  acquisition."   Mr.  Bain'  sums 
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Up  his  view  when  he  says — **  the  instinctive  character  of  loco- 
uiotioo.  so  obvious  in  the  inferior  animals,  is  less  apparent  in 
ourselves,  seeing  that  the  power  of  walking;  is  not  possessed  by 
us  until  about  a  year  after  birth.  Nevertheless,  there  are  cer- 
tain strong  presumptions  in  favor  of  an  original  endowment 
entering  into  our  aptitude  for  locomotion,"  The  Spencer- 
Bain  theory  attempts  an  explanation  along  the  line  of  the 
current  biological  adaptation.  As  Prof.  Baldwin'  has  summa- 
rized the  theory — *'  the  organism  is  endowed  with  spontaneous 
movements,  a  certain  spontaneity  of  action  which  must  be  as- 
sumed. Certain  of  these  spontaneous  movements  happen  by 
'  lucky  chance '  to  succeed  in  bringing  the  organism  into  some 
special  adjustment,  better  exposed,  better  protection,  easier 
function,  etc.;  these  movements  are  accompanied  by  pleasure. 
The  pleasure  lingers  in  the  consciousness  of  the  creature  in 
connection  with  the  memory  of  the  particular  movement  which 
brought  it;  and  the  memory  of  the  pleasure  serves  to  incite 
the  creature  to  execute  the  same  movements  again,  whenever 
the  external  conditions  present  themselves.  The  repetition  thus 
secured  serves  to  fix  the  new  adjustment  as  a  i>ermaneut  acqui- 
sition on  the  part  of  the  organism. ' '  Here  we  have  the  assump- 
tion of  consciousness  with  pleasure  and  pain  and  the  power  of 
the  creature  to  associate  the  stimulus  which  produced  it  with 
the  movement  which  will  carry  it  toward  or  from  the  object 
which  produced  the  sensation.  And  Bain  adds — "Here  is 
assumed  the  law  of  pleasure  and  pain.  Pleasure  is  accom- 
panied by  heightened  ner\'ous  energy,  which  nervous  energy 
finds  its  way  to  the  lines  of  comnmnicatiou  that  have  been 
opened  up  by  the  lucky  coincidence."  Prof.  Baldwin'  now 
goes  a  step  farther  by  what  he  calls  the  "  Motor  Excess."  and 
says  that  pleasure  and  pain  can  be  agents  of  accommodation 
and  development  only  if  the  one.  pleasure,  carries  wiih  it  the 
phenomenon  of  'motor  excess.'  the  other,  pain,  the  reverse. 
Then  he  asks  why  certain  movements  which  arc  accidentally 
more  adaptive  than  others  give  pleasure.  And  his  answer  is, 
that  the  movement  in  itself  is  not  pleasurable,  but  it  is  only 
pleasurable  in  so  far  as  it  gets  something  for  the  organism. 
Something  which  ministers  to  its  life,  that  gives  it  pleasure. 

This  view  assumes,  then,  that  "  the  organism  begins  with  a 
susceptibility  to  certain  organic  stimulations — food,  oxygen, 
etc. ;  these  when  pre.sent  give  pleasure,  the  pleasure  is.  physio- 
logically considered,  a  heightened  vitality  in  the  central  nuclear 
prucesses;  this  heightened,  central  vit-ility  issues  in  a  motor 
excess  discbarge;  from  the  resulting  abundant  and  varied  move* 
ments  of  this  excess  discharge  those  are  selected  which  bring 
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more  of  these  vital  stimulations  again ;  and  these  finally  keep 
np  the  vitality  of  the  organism,  and  by  the  repeated  excess 
movements,  provide  for  constantly  progressive  adaptations." 

This  summary  gives  us  the  evolutionary  view  of  movements. 
Biolc^cally  speaking,  movement  is  controlled  by  the  "prin- 
ciple of  anto-diflFerentiation."  The  organism  possesses  the 
power  of  developing  in  a  definite  direction  and  into  a  definite 
end  product.  This  power  is  potentially  inherent  within  the 
smallest  germ.  Each  living  organism  carries  with  it  as  an 
essential  attribute  movement.  And  movement  which  is  a  con- 
comitant of  the  development  of  the  organ.  The  so-called 
' '  spontaneous  movements  * '  of  the  lower  creatures  and  the  hu- 
man infant  are  organic.  As  the  nervous  system  develops,  form- 
ing co-ordinations  of  the  different  centers  and  the  movements 
become  more  rhythmic  and  less  spasmodic,  as  consciousness 
unfolds,  these  movements,  as  any  other  stimuli  produce  certain 
psychic  states  which  can  be  reproduced  at  will  and  the  once 
spontaneous  movement  becomes  voluntary.  Obser^'ations  show 
also  that  a  successful  reproduction  of  the  co-ordinated  move- 
ments in  the  infant  produce  pleasure  and  it  wills  to  repeat  a 
movement  again  and  again.  There  is,  then,  in  the  child  a  phy- 
siological development  as  well  as  a  psychic  unfolding  which 
bridges  the  racial  and  individual  experience. 

Let  us  observe  the  facts  as  they  appear. 

Attempts  of  the  Infant  to  Rise  Up. 

The  first  tendency  in  the  child  to  risfe  into  a  sitting  posture 
is  manifested  in  its  struggling  when  it  is  put  down  into  its  crib, 
after  it  has  been  carried  in  the  arms,  during  the  early  months 
of  life.  There  is  an  attempt  to  raise  the  head.  This  is  due  to 
the  fact  that  the  primitive  segments  of  the  cervical  region  of  the 
spinal  column  develop  first  and  precede  in  growth  the  remain- 
ing parts.  The  upper  parts  of  the  entire  body  develop  earlier 
and  consequently  function  earlier  than  the  lower  parts  through- 
out the  early  years.  The  time  when  the  infant  can  first  raise 
the  head  varies  with  different  individuals;  some  are  able  to  hold 
it  erect,  and  even  balance  it,  at  birth,  but  in  general  it  is  about 
at  the  the  age  of  two  or  three  months  when  the  head  is  raised 
and  about  four  or  five  months  before  the  muscles  are  co-ordi- 
nated which  maintain  it  erect  and  keep  it  from  vascillating. 

The  head  of  the  infant  which  rolls  off  the  shoulder  may  fall 
in  any  direction;  most  often,  however,  it  falls  forward  upon  the 
thorax  and  rolls  toward  the  side.  The  muscles  of  the  neck  at 
birth  are  very  small,  as  has  been  indicated  in  the  foregoing 
table,  since  the  neck  increases  nine  times  its  size  at  birth. 
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Movements  of  the  Hbad. 

Head  rolled  ofl  in  every  direction. 
Head  falls  side  and  back. 
Head   rolU  toward  front  and  then   toward  side. 
Head  rolls  toward  ooe  side. 

Lifted  his  tiettd  K-ithout  apparent  effort  on  the  daj  of 
Seemed  able  to  control  the  movements  of  his  bead   £rom 

Tried  to  raise  head  bat   failed.     Head  fell  toward 

Head  rolled  off  front,  then  sideways. 

With  the  ability  to  raise  aud  balance  the  head,  the  muscles 
of  the  back,  chest  and  abdomen  de\'eIop  so  that  the  infant  may 
some  day  surprise  its  mother  or  nurse  by  suddenly  stifieniog 
its  neck  by  straining  its  back  and  seizing  firmly  the  side  of  the 
crib  and  pulling  its  body  into  a  sitting  posttire.  or  rising  on  its 
knees  while  in  its  bath.  \'ery  frequently  this  first  snccessfnl 
rise  is  the  result  of  a  special  and  strong  stimulus,  such  as  a  fit 
of  crying,  hearing  an  nnfamiliar  sound,  etc..  and  when  its 
feeble  effort.^  are  rewarded  b)'  success  a  smile  of  joy  passes 
o\"er  the  face  of  the  little  one. 

Many  children  are,  however,  given  the  suggestion  to  rise  in 
a  sitting  position  by  grasping  a  parent's  extended  fingers  and 
arc  then  pulled  erect.  Miss  Shinn  observed  that  as  early  as  the 
seventh  week,  when  the  mother  held  the  hands  of  the  child  in 
wiping  her  af^cr  her  bath,  there  were  slight  moscnlar  contrac- 
tions, though  with  no  intent  to  poll  herself  up,  as  her  mother 
had  tried  to  develop  it  by  giWng  her  a  finger  aud  pulling. 
When  the  child  wa^i  three  months  old,  she  succeeded  in  rising 
up  by  the  aid  of  the  fingers,  but  immediately  tipped  over  side- 
ways. After  that  she  tried  twentj-five  times  in  succession  to 
Uft  herself  by  her  abdominal  muscles,  but  could  only  lift  her 
bead  and  shoulders.  She  was  then  st<^ped  as  she  showed  dis^ 
counigeaient.  The  common  method  employed  by  children  in 
shtittg  up  when  placed  upon  the  floor  on  thdr  backs  where  they 
cannot  pull  themselves  up  by  their  hands  is — by  first  rolling 
over  upon  the  stomach :  they  then  rise  upon  the  hania  and  koecs, 
kiifii  stdewise  in  a  half  reclining,  half  silting  position,  support- 
ing the  body  with  ooe  hand  and  finally  raise  the  trunk  into  a 
sitttDg  position.  A  rather  peculiar  manner  is  seen  in  Miss 
Shinn's  niece.  The  child  first  rose  to  her  hands  and  knees, 
(ben  separated  ihe  knees  and  Ufted  herself  backward  into  a 
sitting  potion,  landing  the  child  with  its  legs  spread  wide 
before  turning  out  at  each  knee  in  a  right  angle.  This  excep- 
tional sitting  positifHi  was  invariably  assumed.  The  usual 
position  for  children  is  the  simian— in  which  the  legs  are  ex- 
tended forward  with  the  solcfi  turned  toward  cacb  otber. 
After  soch  exercises,  repeated  daily,  diildrvn  soon  Icun  the 
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possibility  of  sitting  erect  and  are  not  coDtent  to  lie  down  when 
not  asleep. 

I.  P.,  4  mos.  Baby  conid  not  raise  itself  when  lying  down.  One 
day  it  was  angry  because  it  wanted  to  be  taken  from  its  cradle.  It 
stifiened  its  neck,  seemed  to  exert  all  the  mnscles  of  its  chest  and 
abdomen,  and  after  falling  back  two  or  three  times  succeeded  in  rais- 
ing its  body  into  a  sitting  position. 

3.  F.,  3  mos.  When  Mary  first  began  to  sit  up  she  would  stiffen  her 
neck  and  then  her  back  and  try  to  balance  herself  in  that  manner. 

3.  M.,  3  mos.     First  raised  its  head  like  a  turtle. 

4.  M.,  4  mos.  Baby  first  raised  its  head  again  and  again  until  it 
could  raise  its  head  and  back. 

5.  M.,  4  mos.  Tried  to  sit  up  when  lying  on  its  back,  but  could 
only  succeed  in  raising  the  head  from  the  pillow.  After  repeated 
efforts  it  got  over  on  its  side,  then  it  pushed  itself  up  and  rested  on 
its  arms  in  a  half  reclining  position. 

6.  F.,  I  mo.  Helen  tried  to  sit  up  by  first  taking  hold  of  the  side  of 
the  crib  and  then  tried  to  pull  herself  up. 

7.  F.,  3  yrs.  Tried  to  sit  up  by  raising  her  head  up  as  far  as  possi- 
ble wttiiout  using  her  hands. 

8.  P.,  2  mos.  This  child  while  lying  on  its  back  would  raise  its 
feet  and  head,  the  head  in  its  effort  to  rise  would  bob  from  side  to  side. 

9.  P.,  4  mos.  In  trying  to  sit  up  the  child  will  first  raise  its  head, 
then  its  back,  followed  b^  frantic  efforts  to  rise  farther. 

10.  M.,  2  mos.  In  trying  to  sit  up  the  baby  would  first  raise  its 
head,  then  try  to  pull  up  the  body  with  all  its  might. 

II.  F.,  i^  mos.  I  have  seen  Mary,  when  lying  in  her  crib  or  car- 
riage, take  hold  of  it  with  her  hands  and  try  to  pall  herself  up. 

12.  M.  The  baby  was  lying  in  its  bed;  it  took  hold  of  the  side  with 
its  hands  and  succeeded  in  raising  its  head  up.  It  would  then  lie  back 
and  rest  awhile  and  soon  repeat  the  process. 

After  the  mu.scles  of  the  neck  and  trunk  have  developed 
sufficiently  to  raise  the  head,  the  child  must  still  learn  to  co- 
ordinate their  movements  and  tension,  to  balance  it  upon  the 
trunk.  The  head  at  first  bobs  and  jerks  from  side  to  side,  for- 
ward and  back,  under  which  conditions  the  infant  manifests 
not  a  little  interest  mingled  with  anxiety  and  determination. 
Unexpectedly,  however,  the  head  takes  a  sudden  roll  forward 
and  sidewise  through  a  great  part  of  the  arc,  regardless  of  conse- 
quences. There  are  as  yet  no  compensation  movements  to  pro- 
tect it.  The  only  way  in  which  nature  has  favored  the  infant 
against  serious  bumps  at  this  time  is  in  allowing  the  muscles 
which  raise  the  head  to  precede  the  muscles  of  the  trunk  in 
development.  The  infant  makes  no  attempt  to  save  its  head 
from  injury  until  later  when  it  can  raise  its  body.  Then  after 
repeated  experiences  are  the  movements  of  falling  and  the  sud- 
den stop  associated,  and  compensation  movements  manifest 
themselves.  From  the  returns  and  observations,  it  appears  that 
there  are  three  diflFerent  means  employed  of  saving  the  head 
from  bumps.  First,  a  twitching  of  the  eye;  secqpd,  turning 
the  head  in  another  direction  to  oppose  the  fall;  and  third, 
putting  out  the  hand  to  secure  the  head  or  intervene  between 
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it  and  the  obstacle,  thereby  making  a  softer  surface  to  strike. 
The  last  seems  to  be  by  far  the  most  common. 

1.  M.,5nios.  Bahjr  4oe«'n*t  know  eaoagb  to  keep  his  head  from 
bumping,  just  falls  over  &pd  bumps. 

2.  v.,  8  mos.  First  made  uo  attempt  to  sare  the  head;  later  it  used 
the  hands  to  shield  the  head  and  trie^  to  fall  mi  the  hands. 

3.  M.,  a  moft.  n  the  head  rolled  off.  or  even  if  you  lowered  him 
quickly,  he  would  shut  his  eyes  and  throw  hia  hands  forward  to  sare 
himself. 

4.  M.,  7  moo.  Put  his  hand  on  surface  against  which  his  head 
might  fait  to  save  it  from  the  bump. 

5.  P.,  6  R10S.  The  child  holds  on  to  the  pillow  with  the  hands  to 
save  its  head  from  bumps. 

6.  P..  3  mos.     After  a  few  bumps  she  would  put  up  her  hand. 

7.  M.,  4  moa.    Simply  lets  the  bead  bump. 

In  the  .same  manner,  it  Teqtiires  .'several  weeks  for  the  mtisdes 
of  the  trnnk  to  develop  .sufficiently  to  balance  the  body  in  the 
sitting  posture. 

The  returns  show  that  the  body  falls  over  forward  and  toward 
either  side,  but  usually  toward  the  front  and  toward  the  right 
side.     This  fact  shows  that  the  legs  at  this  time  already  play  a 
little  part  in  supporting  the  body  as  braces.     lu  case  the  body 
falls  toward  the  right  side  and  a  little  forward  we  can  probably 
sec  the  infiuence  of  the  prenatal  position  of  the  right  leg,  which 
is  often  raised  and  cxtencWd  across  the  body,  .so  that  the  position 
of  the  left  leg  upon  the  floor  more  firmly  than  the  right  may 
throw  the  body  as  it  falls  forward  toward  the  right.    The  move- 
ments of  the  hand  are  almost  entirely  directed  forward.     The 
baby  reaches  forward,  in  case  there  is  an  object  at  the  side  which 
it  wants,  the  body  is  lunied  to  face  the  object,  then  extends  its 
hand.     In  case  an  attempt  to  reach  sideways  is  made  the  body 
is  sure  to  fall  in  that  direction.     This  shows  conclusively  that 
the  co-ordination  of  movements  takes  place  along  a  certain  line 
and  is  subject  to  a  law  of  development  which  is  much  inflnenccd 
by  prenatal  conditions.     At  about  the  seventh  to  the  ninth 
month  the  normal  child  has  sufficient  control  of  its  muscles  to 
enable  it  to  sit  erect  without  being  held  or  fear  of  falling  over. 
It  cannot  yet  move  nor  does  it  attempt  to  do  so.     Dr.  Rolch' 
e9.-«  of  this  period  of  child  growth  "  that  as  long  as  the  infant 
bappy  in  the  prone  position,  whether  in  the  nursery 
is  better  for  it  to  be  kept  in  this  position.     When  it 
n  during  the  first  year  the  back  should  be  care- 
by  a  pillow."     The  hospital  reports  show  that 
arr>'ing  children,  as  well  as  the  means  employed 
n  to  sit  np,  results  in  serious  spinal  deformities, 
developed  muscles  have  a  tendency  to  allow  the 
Aleral  and  posterior  cnrvature. 
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I.  P.,  3  yrs.     The  baby  wonld  fall  toward  the  front. 

3.  M.,  9^  mos.  The  baby  wonld  fall  toward  the  front  and  side,  bnt 
more  frequently  toward  the  right  side. 

3-  M.,  5  mos.  The  child  was  propped  np  in  a  horse  collar  on  the 
floor,  it  then  wonld  fall  forward  on  its  face. 

4.  M.,  I  mo.  The  child  was  propped  up  with  pillows,  he  would 
then  try  to  lift  his  head  and  look  aronnd,  bnt  his  head  wonld  roll  off 
sideways.  He  falls  toward  the  front  and  always  when  about  to  go  puts 
out  his  hands  and  closes  his  eyes. 

5.  P.,  6  mos.    The  baby  was  most  apt  to  tip  over  toward  the  left  side. 

6.  P.,  4  mos.  Mabel  was  taught  to  sit  np  alone  by  being  pnt  in  a 
sewing  machine  top  with  pillows  and  blankets  aronnd  her. 

7.  M.,  3  mos.     Baby  was  most  liable  to  fall  toward  the  right  side. 

8.  M.,  I  mo.  The  baby  falls  forward  and  almost  always  toward  the 
right. 

Rolling  Ovbr  and  Crbbping. 

Dr.  Floss  says  * '  the  child  will  learn  to  walk  by  its  own  efforts, 
if,  at  the  time  it  feels  the  increasing  strength  of  its  muscles,  it 
is  allowed  to  exercise  its  limbs  upon  the  floor. '  *  At  first  very 
feebly  it  sits  erect,  then  follow  its  desires  to  change  position 
and  reach  for  or  move  toward  distant  objects  by  getting  upon 
its  hands  and  knees  and  creeping  or  hitcbtug  along  with  its 
feet  to  the  desired  spot.  Creeping  or  hitching  is  then  a  neces- 
sary step  to  walking. 

The  study  of  creeping  as  it  appears  in  this  chapter  is  based 
upon  the  returns  of  observations  made  upon  150  different  chil- 
dren representing  those  of  American,  English,  German  and 
Irish  parentage.  As  creeping  and  walking  are  entirely  volun- 
tary movements  the  individuality  of  the  child  appears  very 
markedly. 

The  returns  show  that  early  in  life,  sometimes  by  the  third 
month,  the  reflexes  of  the  legs  become  more  or  less  co-ordinated 
into  differentiated  rhythmic  movements,  which  are  simply  alter- 
nating leg  movements.  They  may  be  forward  and  backward  or 
the  reverse,  rarely  sideways.  These  rhythmic  kicks  may  very 
early  be  stimulated  by  touching  the  soles  of  the  feet  to  a  cov- 
erlet or  floor.  Some  children  will  amuse  themselves  for  half  an 
hour  by  simply  repeating  these  alternating  movements.  Prof. 
Baldwin  noticed  in  one  of  his  children  that  alternating  move- 
ments were  backward  but  that  creeping  had  a  tendency  to  cor- 
rect them. 

At  seven  months  the  well,  strong  child  will  enjoy  standing 
on  its  feet  if  supported.  It  will  straighten  its  legs  and  press  its 
feet  against  a  resisting  surface.  It  will  jump  and  kick  vigor- 
ously. 

M.,  10  mos.  Baby  would  push  its  feet  against  the  crib  or  poand  its 
feet  on  the  floor  when  lying  down  with  much  enjoyment. 

M.,  7  mos.  When  placed  so  that  his  feet  could  touch  a  flat  surface, 
he  would  put  down  his  feet  as  if  trying  to  walk.  Wonld  also  push 
hia  feet  against  a  person's  lap  in  standing  up. 


30 


TRETTm^f: 


P.,  3  mos.     Pochcd  with  her  feet  a^ainal  one's  body. 

U.,  4-6  mos.  Lkv  od  the  floor  oo  bis  back  and  kicked  for  aomtDUtes 
with  much  appareut  eajoyment. 

P.,  9  TD09.  Id  trying;  to  stand,  she  would  jump  up  and  down  on  her 
mother's  lap,  and  place  one  fool  on  the  l*ip  of  the  other, 

M.,  6  mos.  As  soon  as  he  felt  his  toes  touching  he  would  dance  np 
and  down.  His  little  hack  would  stiffen  and  hi»  leg  would  straighten 
out. 

The  uiauuer  of  turning  over  on  the  belly,  preparatory  to 
creeping,  varies  witli  different  children.  Some  thoroughly  en- 
joy lying  on  the  abdnmen.  while  others  do  not,  one  obsen-er 
states  that  she  could  always  stop  a  child  from  co'ing  by  placing  it, 
when  ver>'  young,  across  her  knees.  This  position  may  have  re- 
lieved a  disturbed  stomach  or  other  vi.sceral  ailment.  Otherchil- 
dren  may  roll  o\-er  accidentally  and  find  that  they  can  apply 
their  hands  to  better  advantage  than  when  lying  on  their  backs. 
Other  children  do  not  enjoy  lying  in  a  prone  position,  especially 
after  they  have  gained  sufficient  strength  to  sit  erect.  They 
lean  forward,  sidewise,  and  turn  part  way.  half-reclining,  half- 
sitting.  By  irregular  movements  they  assume  a  variety  of  posi- 
tions. The  majority  of  children,  however,  vnW.  when  placed 
upon  the  floor,  after  Ihcy  have  gained  sufficient  strength,  roll 
over  on  the  abdomen  and  p&i  the  floor  with  the  palms  of  their 
hands.  \Mieii  this  position  has  been  gained,  children  will  soon 
learn  to  raise  the  botiy  with  their  hands.  One  obser\'er  re- 
marks— "  when  Eva  first  attempted  to  support  herbod3-  with  her 
hands  she  would  put  her  little  hands  flat  on  the  floor  and  with 
a  great  strain  tiy  to  raise  her  body.  Her  first  efforts  failed; 
soon  she  could  raise  the  body,  but  not  sufficiently  to  straighten, 
her  elbows,  and  atter  a  few  moments  her  strength  gave  way  and 
the  body  fell  heavily.*' 

The  different  means  employed  by  children  m  turning  over 
on  the  belly  var>*  from  the  purely  accidental  to  those  which 
appear  to  be  voluntary.  Some  roll  over  while  tr>'ing  to  reach 
forward  for  an  object  and  often  manifest  extreme  surprise  at 
ibc  position,  or  they  cr>',  perhaps  because  of  the  shock.  Others 
toll  over  upon  Ihe  side  after  much  wiggling,  and  then  by  a 
sudden  movement  of  the  hand  or  leg  roll  over,  ur  they  may 
throw  one  or  both  legs  over,  thus  carrying  the  body  over  tipon 
"He  side.     Still  other  children  turn  over  from  the  sitting  posi- 

>n.     They  first  tarn  over  on  the  side  then  upon  the  belly. 

le  same  method  is  osaally  emplo\'ed  by  a  child  which  was 

A  successful,  no  matter  how  laboriou.H. 

^oUimg  Orrreu  tkr  A^emr9.     Raue*  the  head  ■  little  and  ■  cor- 

ooi>diu>:  raoremrat   of    the  leg* — then    roll*  ©*«•  with  one  arm 

lemestji  it.     After  repeated  trials  this  arm  was  drawn  out. 

hild  was  lying  oo  its  back,  it  rollol  over  upon  it*  Mile  with  one 

under  It.  '  In  its  effort  to  n^et  its  hand  oot  it   rolled  over  on  its 

'.     It  first  placed  arms  oat  at  full  lentcih  upon  the  floor. 
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M.,  10  mos.  In  making  an  attempt  to  roll  over  he  would  raise  his 
bead  and  roll  over  on  his  side  as  far  as  possible  and  strain  as  hard  as 
he  conld.    He  wonld,  at  times,  be  nnsuccessful  and  cry. 

M.,  9  mos.  When  the  child  reached  for  something  he  toppled  over, 
then  In  trying  to  get  npagain  he  props  himself  np,  and  in  this  manner 
acquired  the  habit  of  creeping. 

M.,  10.  Put  one  hand  on  the  floor  and  held  one  leg  still  while  it 
threw  the  other  over,  carrying  the  body  to  the  side. 

P.,  8  mos.  When  sitting  on  the  floor,  she  wonld  roll  over  on  her 
side,  then  turn  over  on  her  belly  and  kick. 

F.,  9  mos.     Put  hands  over  to  one  side  then  turned  the  body  after. 

Creeping:  From  this  position  of  sitting  one  of  the  various 
forms  of  creeping  is  easily  employed.  A  study  of  150  children 
(males  and  females  equally  divided),  shows  that  60%  crept 
while  of  the  remaining,  30%  moved  along  by  hitching,  7%  by 
rolling,  3%  by  crawling,  swimming,  or  some  other  means 
peculiar  to  the  individual.  *  Fifty  %  of  the  creepers  moved 
forward  on  their  hands  and  knees,  moving  their  limbs  on  the 
opposite  comers  of  the  body  together.  *  Twenty  %  moved  for- 
ward on  their  bands  and  knees  but  moved  the  Hmbs  on  the 
same  side  of  the  body  at  the  same  time  as  in  pacing.  Nine  fo 
walked  on  their  hands  and  feet  with  the  limbs  on  the  opposite 
comers  of  the  body  moving  together,  except  one  little  girl 
moved  the  limbs  on  the  same  side  together.  One  little  boy 
planted  the  feet  out  aside  of  the  tracks  of  his  hands.  Twelve 
%  (7  males  and  4  females)  walked  on  their  hands  and  dragged 
the  body  and  legs,  and  6fc  (3  males  and  2  females)  crept 
backwards.  One  used  his  hands  only  in  pushing  the  body 
back  to  the  desired  spot.  The  remaining  3%  had  movements 
which  were  distinct  from  any  other  or  combinations  of  other 
movements  of  creeping,  such  as  creeping  on  the  hands  and 
knees,  the  hands  alternating  and  the  knees  moving  together  as 
in  jumping;  creeping  by  the  use  of  both  arms  and  one  leg 
while  dragging  the  other  leg;  or  by  the  use  of  only  one  arm 
and  one  leg. 

M.,  12  mos.  In  creeping  he  used  first  one  hand  then  the  other,  then 
drew  up  both  legs  together. 

This  child  goes  along  with  one  leg  out  straight  behind,  creeps  on 
its  two  hands  and  one  knee. 

M.,  6  mos.  He  crept  in  the  ordinary  way,  using  the  1.  a.  and  1.  1., 
then  r.  a.  and  r.  1. 

F.,  6  mos.  Crept  on  both  hands  and  with  right  foot,  dragging  the 
left. 

F.,  7  mos.  When  D —  sits  on  the  floor  she  goes  over  to  the  right, 
raises  herself  with  her  right  hand,  then  gets  on  her  hands  and  knees 
and  creeps  around,  making  a  great  noise  for  a  small  child. 

M.,  6>4  mos.  James  used  to  creep  in  a  very  peculiar  manner.  He 
only  used  one  arm  and  one  leg.  He  would  rest  on  the  other  side  of 
the  body,  but  never  use  those  limbs  in  creeping. 

1  Boys  and  girls  equally  divided 
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P.,  lo  mo«.  D —  bccan  creeping  at  the  age  of  ten  monllii;  she 
moTed  the  r.  a.  and  1.  1.,  tfaeo  the  1.  a.  and  r.  1. 

P.,  lo  mos.  Lucy  first  began  to  creep,  then  walked  on  her  hands 
and  feet. 

P..  6  aios.     Walked  on  bands  and  toes. 

P.,  tl  moft.  The  baby  got  on  its  stomach  and  with  its  two  hands 
eodeaTore^l  to  move  alont;.  occasionally  kicking  slightly  with  its 
lower  limbs.  In  moving  the  limbft  acted  alternately.  One  dny  evi- 
dently the  child  could  not  creep,  in  (his  way,  fast  enoogh  to  suit  her- 
self, so  she  very  quickly  turned  round  and  by  the  use  of  her  hands 
ami  by  kicking  her  feet  she  pulled  herself  backwards. 

M.  The  child  is  very  fat.  He  does  not  creep  on  hia  hands  and 
knees,  but  sits  square  down  on  the  floor  and  by  the  aid  of  his  bands 
slides  along. 

M.,  s  nios.  He  would  put  his  hands  on  the  floor  and  then  slide  hii 
feet  out  from  under  him  toward  the  back. 

M.,  f>  mos.  To  get  along  on  the  floor,  he  would  sit  on  his  right  leg 
and  rest  on  hia  right  hand,  dragging  his  left  leg  after  him  and  using 
his  left  hand  for  propulsion. 

M..  6  uios.     He  pushed  himself  backward  with  his  hands. 

The  baby  lay  on  its  stomach  and  used  her  arms  half  bent  to  drag 
herself  along. 

M.,  9  mos.  Little  Praok.  in  trying  to  move  about  the  room,  would 
place  his  hands  flat  on  the  floor  just  as  far  in  front  of  bim  as  be  conid 
possibly  reach,  then  b«ar  his  weight  on  them  and  lift  the  front  part 
of  the  body  off  the  floor,  then  he  would  give  a  spring  and  throw  hie 
body  forward.  His  little  twin  sister,  Marjoij,  would  lie  almost  flat 
on  the  floor  and  wriggle  along  like  a  worm,  first  to  one  side  then  to 
the  other,  with  her  hands  in  front  of  her  which  pulled  her  aloi^. 

Hitching,  The  next  most  common  means  of  infant  locomotion 
is  the  so-called  hitching.  The  returns  show  that  30%  of  the 
whole  number  of  children  observed  progress  in  this  manner. 
The  child  does  not  turn  over  on  its  belly  but  moves  in  a  sitting 
position.  The  movement  is  usually  preceded  by  reaching 
toward  an  object  desired  which  tends  to  carry  the  upper  part 
of  the  body  forward;  this  forward  movement  of  the  body  pro- 
duces its  natural  converse,  that  of  drawing  the  feet  toward  the 
body  or  bracing  them  ujwu  the  floor;  this  may  draw  the  entire 
body  forward.  Some  of  the  variations  in  hitching  are  such  as 
sitting  perfectly  erect  and  pulling  the  body  forward  with  both 
heels;  pushing  the  body  along  with  both  heels  and  sliding 
the  feet  forward;  sitting  on  the  left  hip  and  u^ng  the  right  leg 
and  left  aim  to  move  the  body  forward;  using  the  right  leg  and 
arm  lo  move  the  body  and  drag  the  other  leg  after;  using  both 
•d  both  hands,  the  feet  to  pull  and  the  hands  to  push  the 
rking  movements  of  the  hack  which  carry  the  body 
or  simply  twisting  along  in  a  sitting  position  without 

either  limbs. 

'  ait  upright  on  the  floor  and  hitched  himself  along  with- 
xfo  bands.     Another  baby  sat  on  the  floor  and  used  only 

•.     Little  Nannie  would  sit  straight  up  on  the  floor  and 
Itting  her  hands  to  the  floor,  work  along  as  (asl  as  a  person 
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would  walk.  She  did  not  malce  mncb  effort  and  her  |)arents  often 
wondered  bow  she  could  do  it. 

P.,  9  mos.     Sadie  hitched  along  asing  one  fright)  hand  and  foot. 

P.,  13  mos.  Child  naa  very  backward  in  creeping  and  when  she 
did  begin  she  pushed  heriteU  along  by  her  hipii,  first  on  one  side,  then 
on  the  other. 

P..  14  mos.  Violet  nerer  crept.  When  14  montlm  old,  she  moved 
aronnd  by  Mitting  on  tbr  6our  and  ti»iut{  oue  le^  to  lit^-lp  lier  along  over 
the  floor.  She  put  her  leg  aud  foot  forward  and  then  seemed  to  steady 
them  and  draw  her  body  along. 

P.,  S  mos.  Sat  up  straight  and  hitch  along.  She  never  crept,  bat 
after  this  atage  learned  to  walk. 

P.,  9>i  mos.  Would  sit  down  on  the  floor  and  push  herself  back> 
wani,  aiovitig  a  little  from  one  side  to  the  other.  Could  move  faster 
in  this  manner  than  if  she  had  cre^t. 

M..  10  inos.  This  child  would  hitch  along.  It  would  have  it.i  left 
foot  under  its  right.  Its  right  knee  was  erect  with  its  hands  resting 
upon  it. 

Rolling.  Rolling  \»  an  occasional  form  of  child  locomotion. 
7^  of  the  whole  number  observed  rolled  over  and  over  until 
they  arrived  at  the  place  de.sired.  One  peculiarity  in  this  rather 
exceptional  manner  appears  in  the  apparent  deliberation  of  the 
child  just  before  setting  out  as  if  Lo  decide  just  what  and  how 
to  do  it,  bttt  afler  several  attempts  he  becomes  very  proficient 
in  its  movements. 

Occa»ona]ly  we  find  a  child  which  can  creep  quite  well  but 
rather  slowly.  Rut  if  it  is  in  a  hurry  it  will  abandon  this  man- 
ner and  lie  down  aud  roll  over  and  over,  thus  going  much  faster. 
In  slud>iug  the  early  creeping  aud  rolling  mov'emeuts  of  her 
niece,  Miss  Shinn  thinks  that  the  child's  skirts  interfered  con- 
siderably with  the  attempts  lo  creep  which  the  grandmother 
had  attempted  to  teach  the  child  but  were  abandoned  in  favor 
of  roUing.  She  then  concludes  that  "  without  the  hampering 
influence  of  long  skirts  and  the  practice  of  keeping  babies  off 
the  floor,  this  primitive  quadrupedal  movement  would  appear 
mncb  earlier,  and  play  a  larger  part  in  infant  activities,  than 
it  does.  If  it  preceded  SL-curely  balanced  sitting,  the  less  nat- 
nra!  and  k-ss  useful  bilchiug  would  never  appear  as  a  substitute." 
This  cunolu.sion  is  not  warrauted  by  the  studies  made  upon  the 
babies  of  primitive  people  who  are  not  hampered  by  skirts  or 
cold  floors,  yet  they  prefer  hitching  to  creeping. 

Exceptional  Afovcments.  Among  the  3^  of  the  exceptional 
movements  are  seen  the  following: — Crawling  like  a  worm  upon 
the  belly  with  the  bauds  and  feet  close  but  using  them  very 
little;  swimming  movements,  the  hands  moving  at  the  sides 
with  feet  kicking;  nioviug  backwards  on  the  buttocks  and 
elbows,  the  head  occasionally  striking  the  floor  wearing  a  bald 
spot  on  the  back  of  it;  crawling  upon  the  belly  using  hands 
and  abdominal  muscles  to  throw  the  body  forward  with  consid- 
erable force;  wriggling  from  side  to  side  or  forward  aud  bock- 
JotrmKAt— 3 


34 


TREmEs: 


ward  OQ  the  buttocks  without  the  use  of  the  limbs;  and  attempt- 
ing to  move  forward  by  swimming  movements  but  thereby 
moving  backward.  In  these  returns  the  movemeuts  were  re- 
corded according  to  the  liexes,  but  the>*  distribute  themselves 
about  equally,  so  that  it  is  not  necessarj'  to  draw  a  further 
distinction. 
Hoiiing. 

M.    This  child  first  moved  from  place  to  place  by  rolling. 

F.,  9  aio«.  A!  the  age  o(  nine  moaths  Rmily  Marled  to  roll  over 
and  over  across  the  floor.  She  would  first  raise  her  hands  and  feet  to 
give  herself  a  start,  then  roll  anywhere  she  wished  to  ^o. 

M.,  8  mos.  Walton  made  most  progreu  when  he  rolled  on  Im  right 
side. 

Hopping. 

M.  Harold  went  along  like  a  frog.  Laying  palms  of  hands  on  the 
floor,  then  with  a  tittle  jerk  of  his  bnody  wonldland  on  his  knees.  He 
would  then  begin  again  with  his  hands  and  rrpeat  the  same  process. 
He  progressed  quite  rapidly  considering  his  method. 

Sunmming. 

M.,  9  mos.  Carlylc  creeps  in  a  sort  of  half  swimming  manner.  He 
lies  on  the  floor  in  this  position,  bis  arms  end  ]e^s  arc  partly  bent. 
He  polls  himself  along  by  using  the  arms  alternately. 

P.,  8>il  mos.  Lies  very  flat  on  the  floor  with  upper  part  of  the  body 
raised  slightly-  Both  amift  move  outward  at  the  same  time.  She  then 
puts  her  hands  flat  on  the  floor  and  her  legs  move  altertiately.  Then 
■he  brings  the  hands  forward,  the  legs  move,  the  bauds  move  outward 
and  so  on.  She  does  not  get  along  very  well  and  seems  to  try  to  move 
forward  tboogb  moves  backward  instead.  The  child  would  simply 
wriggle  and  twi»t  irrt:^ularly  until  he  came  to  the  object  Mauted. 

m!!7  to  mos.  Hott  was  sitUng  on  the  floor  and  near  him  was  a  chair, 
on  which  there  was  a  bright  apple.  He  looked  at  it  a  moment  then 
wriggled  over  to  the  chair  and  taking  hold  of  roand  by  round  he  drew 
himj»elX  up. 

Climbing.  Climbing  is  one  of  the  early  impulses  of  children. 
Indeed,  some  of  them  manifest  this  desire  as  soon  as  they  begin 
to  creep.  The  desire  to  climb  seems  to  arise  in  a  desire  to  ex- 
plore every  available  spot  and  practice  ever>-  known  movement. 
As  arms  and  hands  precede  the  legs  in  functional  develop- 
ment, children  may  be  seen  pulling  their  bcxJies  up  alongside  a 
chair,  a  table-leg  or  other  object  even  before  their  legs  are  able 
to  bear  the  weight  of  the  body.  An  obsen-er  says  of  a  little 
girl  ten  months  old — "  this  child  could  climb  upon  chairs,  npon 
the  table  and  upon  the  refrigerator  before  she  could  walk.  She 
had  »e\-eral  falls,  but  nothing  would  stop  this  desire  to  climb 
tintit  she  learned  to  walk,  then  it  .seemed  to  pass  away.*'  There 
is  a  de^iire  in  the  child  to  get  up  higher.  This  impulse  leads 
it  not  only  lo  draw  the  body  into  a  standing  position  but  also 
to  get  to  the  top  of  every  attainable  object.  In  the  case  cited, 
the  desire  to  climb  was  inhibited  by  the  ability  to  walk.  This 
is  not  common  in  children,  as  the  ability  to  walk  simply  opeus 
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a  wider  range  for  their  activity  and  thus  favors  it  by  an  in- 
creased muscular  vigor.  Fear  of  high  places  or  of  falling  is 
not  at  all  common  in  the  first  acts  of  climbing.  It  is  only  after 
they  have  had  several  calamitous  experiences  that  fear  in  some 
case  may  restrain  this  activity. 

As  the  child  grows  in  strength,  the  skill  it  acquires  as  a 
climber  is  quite  remarkable  at  times,  from  chairs,  tables  and 
other  furniture  to  fences,  gates,  ladders  and  trees.  It  tries 
an  experiment  continually  to  get  into  some  new  position  and 
relation  with  an  object  with  which  it  is  engaged.  One  little 
fellow  tried,  after  climbing  to  the  highest  part  of  a  chair,  to 
put  himself  through  every  open  space  in  it.  It  was  a  pure  love 
of  climbing  that  engaged  his  attention  for  a  half  an  hour. 

M.,  3  jTs,  Bverett  is  very  fond  of  climbing  np  in  and  down  out  of 
wagons.  He  does  it  just  for  the  sake  of  climbing.  He  always  gets 
down  backwards  and  never  allows  any  one  to  help  him. 

F.,  II  yrs.  When  I  was  small  I  climbed  on  the  table  set  for  tea  and 
tipped  it  over.  I  was  punished  and  much  frightened,  but  it  did  not 
restrain  my  desire  for  climbing.  When  I  went  out  into  the  yard,  I 
climbed  upon  the  top  of  a  pig  pen  and  fell  in.  The  pig  ate  my  hat 
and  tore  my  dress,  but  I  was  rescued.  The  next  day  I  was  found  on 
top  of  the  same  pen.  I  was  afraid  of  the  pig  inside  but  I  wanted  to 
climb. 

M.,  3  yrs.  At  the  age  of  i^  years  be  was  climbing  all  the  time  on 
chairs,  high  chairs,  step  ladders,  etc.  It  was  easier  for  him  to  get  up 
than  to  get  down. 

P.,  4  yrs.  I  had  a  great  desire  to  climb  up  into  the  trees  in  the 
orchard.  Mamma  was  often  frightened  to  see  me  so  high  in  a  cherry 
tree.    The  higher  I  could  gel  the  better  I  liked  it. 

M.,  14  mos.  When  John  learned  to  walk  he  wanted  to  climb.  One 
day  he  got  on  the  table  and  broke  his  arm.  After  it  had  only  been 
dressed  one  half  hour,  he  got  up  on  the  chair  near  the  window  and 
broke  the  glass. 

P.,  10  mos.  This  child,  before  she  could  walk,  would  climb  upon 
chairs  and  on  the  table.  She  climbed  upon  the  refrigerator  from  a 
chair.  She  bad  several  falls  but  nothing  would  stop  her  until  she 
learned  to  walk,  then  her  love  for  climbing  seemed  to  pass  away. 

M.,  18  mos.  The  door  was  open  so  that  the  child  got  out.  When 
bis  mother  found  him  he  was  climbing  upon  the  horse  trough. 

M.,  2  yrs.  Wilbur  would  run  away  and  climb  upon  every  object  he 
could  find.     Into  the  most  dangerous  places. 

M.,  14  mos.  This  child  climbed  into  a  chair,  then  upon  the  sewing 
machine,  then  on  a  desk  a  little  higher. 

Children  first  learn  to  get  off  of  a  bed  or  a  chair  and  to  go 
tip  and  down  stairs  after  they  have  learned  to  creep.  It  appears 
as  a  desire  to  follow  a  grown  person,  or  a  desire  to  explore 
together  with  the  desire  to  climb.  In  getting  off  a  bed  the 
greater  number  of  children  creep  or  hitch  along  to  the  edge, 
then  turn  over  on  the  belly,  seize  the  bed  clothes  firmly  with 
their  hands  and  slide  the  body  off  the  edge,  holding  with  their 
hands,  until  the  feet  touch  the  floor,  or  drop  heavily.  Others, 
though  few  in  numbers,  slide  off  head  foremost,  by  putting  the 
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hands  upon  the  floor  and  drawing  the  body  after.  One  case 
was  noted  where  a  little  girl  rolled  to  the  edge  of  the  bed  and 
then  rolled  off  upon  the  floor,  falling  heavily;  she  repeated  the 
processs  two  or  three  times,  but  found  it  too  painful,  and  after 
that  remained  upon  the  bed  until  some  one  took  her  down. 

F.  In  KcttiDg  oB  s  bed  sbe  would  lie  on  her  stomach  and  keep 
backing  down  until  lier  leet  reached  the  floor. 

F.  She  got  off  a  bed  by  hitching  over  to  thcedae  and  then  taming 
over  OQ  her  face,  she  would  grasp  the  clotheii  with  both  hands,  slide 
both  legs  oH.  and  then  when  nearly  down  let  herself  drop. 

v..  2  years.  If  she  was  on  a  chair,  or  a  bed,  and  wanted  to  get  down,  she 
would  slide  off  on  her  stomach,  if  she  couldn't  reach  the  floor,  she 
would  let  loose  and  drop  down  the  rest  of  the  way,  regardless  of 
bnmps. 

M.,  3  yr».  In  getting  off  a  bed  he  first  puts  hi«  hands  on  the  floor 
and  slides  the  rest  of  bis  body  after.     He  can  wall:  well. 

F.,  9  mtw.  tf  baby  wanted  to  get  out  of  the  bed.  she  wonld  roll  near 
the  edge  and  then  roll  out  upon  the  floor;  she  tried  this  several  times 
and  found  that  the  bump  was  loo  great  to  endare. 

In  going  up  and  down  stairs,  of  the  different  ways  em- 
plo>ed  the  most  cominou  is  creeping,  in  which  tlie  child  goes 
up  on  its  hands  and  knees  or  hands  aud  feel ;  in  coming  down 
it  will  creep  backwards,  putting  down  its  feel  first  on  the  next 
lower  step.  A  child,  in  both  ascending  and  descending  a  flight 
of  stairs,  will  often  turn  to  see  how  far  op  it  has  gone.  Another 
manner  of  climbing  stairs  is  that  of  creeping  up  aud  then  turn 
and  sit  down  on  the  step  and  slide  down  to  the  next  one  below, 
using  the  hands  to  steady  the  body.  Some  children  go  up  stairs 
by  drawing  themselves  up  alongside  of  the  banister  with  their 
hands  and  step  up  with  their  feel.  This  is  a  more  mature 
method  and  is  only  employed  by  those  children  who  have 
already  learned  to  walk.  An  exception  to  the  general  manner 
is  found  in  a  little  boy  who  went  down  stairs  head  foremost. 
He  put  his  bands  on  the  step  and  then  let  the  body  slide  tknra 
alter  him. 

P.  In  going  up  stairs  she  would  place  twth  hands  on  a  step,  then 
bring  up  iioth  feet  to  the  next  lower  step,  and  so  proceed.  In  gO^Bg 
dovn  she  would  sit  on  a  step  aod  9J)de  down  to  the  nest  lower. 

M..  14  mo».  Soou  after  ll^rold  le-srned  to  walk  he  began  to  go  sp 
and  down  stairs  by  holding  on  to  the  hastster. 

The  child  g<oe«  up  stain*  on  tt«  bandtand  feet  and  backs  down  in  the 
same  manner. 

F.,  2  yrs.  In  coming  down  stairs,  Dorothy  wonld  ait  down  on  a  step, 
strmigbten  oat  her  body  and  slide  dowu  to  the  ncxi  one.  In  go*ng  np 
•be  woald  ^t  one  foot  on  the  step  above  and  taking  hold  of  the  rail- 
img  would  lift  bervelf  np  nntil  botn  feet  were  on  tbe  step. 

15  Boa.  It  placed  the  left  fool  on  the  lower  step  and  Drought  dowm 
the  right  knee  on  the  level  with  it;  the  child  coald  hardly  creep,  bat 
in  this  tBaoner  it  learoed  to  walk. 

(3  mos.  This  chOd  often  aits  on  a  step  aal  then  slide* down  to  tbc 
next  lower,  vsinj  the  bands  to  keep  fron  tipping  hirwani. 

M-,  n  HMia.  Ev«rcn  took  bold  of  tbe  baanter  a»d  pat  one  foot  apoa 
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the  step,  then  drew  the  body  and  the  other  foot  up.  He  rested  awhile 
and  repeated  the  act  on  the  next  step. 

M.,  2  vrs.  Thomas  always  goes  down  stairs  head  first;  he  first  pnts 
his  hands  on  the  step  and  slides  the  body  down  behind  him. 

F.,  18  mos.  In  goinj;  down  stairs  she  laid  flat  on  her  stomach  with 
her  right  1^  and  foot  bent  up  acting  like  a  rudder,  the  left  leg  ex- 
tended straight  from  the  body,  and  the  hands  rested  on  the  step  above 
as  she  descended.  In  this  way  she  slid  down  the  stairs  as  fast  as  one 
could  run  down.     She  crawled  up  on  her  hands  and  knees. 

Rising  into  the  Standing  Position. 

The  child  has  learned  to  sit  up  by  grasping  a  person's  ex- 
tended fingers  and  is  thus  pulled  up.  It  will  seize  every  avail- 
able object  within  its  reach.  After  it  has  learned  to  creep  or 
hitch,  and  in  some  instances  while  still  sitting  in  the  lap,  it  will 
seize  the  extended  fingers  or  other  objects  and  brace  its  feet  so 
that  it  may  be  raised  into  a  standing  position.  ^Mrs.  W.  S. 
Hall  observed  a  child  in  the  thirty-eighth  week;  he  stretched 
his  body  and  right  hand  toward  his  baby -carriage,  within  reach, 
and  seized  the  handle  firmly  which  he  drew  near  enough  to 
grasp  with  both  hands.  He  then  braced  his  feet  against  his 
mother's  lap  and  pulled  himself  up,  swaying  back  and  forth, 
alternately  pushing  and  pulling  the  carriage.  He  also  pulled 
himself  up  by  the  extended  fingers  of  the  mother  and  remained 
standing  a  minute,  when  he  was  laid  back  upon  the  floor  to 
rise  again,  this  time  standing  two  minutes.  Several  weeks 
later,  at  twelve  months,  he  was  able  to  rise  by  the  aid  of  a 
chair,  and  remain  standing  for  five  minutes,  holding  to  the 
chair  with  one  hand  while  playing  with  the  other.  Some 
children  delay  standing  if  they  are  not  given  the  initial 
suggestion,  as  was  seen  in  Mrs.  Hall's  child,  but  are  content 
to  creep,  until  suddenly  they  will  be  seen  rising  up  in  the 
center  of  a  room  without  support;  first,  from  the  creeping 
position  to  the  hands  and  feet,  they  raise  one  hand  carefully 
and  place  it  upon  the  knee  as  a  brace,  and  finally,  with  con- 
siderable unsteadiness,  raise  the  body  erect. 

M.,  12  mos.  One  day  Melbourne  was  creeping  on  the  floor  when  he 
saw  something  on  a  chair.  He  did  not  creep  over  to  the  chair,  but 
atood  upon  his  hands  and  feet,  then  raised  one  hand  from  the  floor 
and  soon  raised  himself  up.  He  stood  a  moment  as  if  to  balance  him- 
self, then  took  two  or  three  steps.  He  then  took  hold  of  the  chair,  got 
the  object  he  wanted  and  sat  down.  After  this  he  most  always  got  up 
from  the  floor  in  this  manner.  This  attempt  was  unconscious,  for 
after  he  obtained  the  object  he  sat  down  and  did  not  seem  to  realize 
that  he  had  done  anything  unusual.     It  made  his  breath  come  faster. 

F.,  10  mos.  Daisy,  when  learning  to  walk,  simply  rose  from  the 
floor,  stood  up  and  walked  away.  This  was  the  first  time  she  had 
walked  at  all. 

F.,  9  mos.     Fraucisca  never  crept.     One  day  she  was  sitting  ou  the 
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floor  and  suddenlv  got  up  and  sUrtcd  to  walk.     After  walkiug  awhile 
she  fell;  fthe  laughed,  got  up  again  ami  stAi-trd  off. 

M..  I  yr,  I-'rtucricli  was  sitting  on  the  floor.  His  toolber  came 
near  him  when  he  sHzed  her  dress  tightly  and  pulled  himself  upon 
his  feet.  He  «tood  for  a  moment  and  would  nave  fallen  bad  hit 
mother  not  held  hitn. 

SlaTtdhr^.  Thednld  first  stands  resting  its  partial  weight  upoa 
its  legs  when  siippfirteil  in  its  niollier's  iir  uurse's  lap.  The  body 
is  inclined  forward,  the  knees  atid  hipsare  bent.  As  the  muscles 
of  the  back  and  legs  develop  the  limbs  arc  brought  into  line 
with  the  trunk,  the  spine  assumes  itsdonhle  cun-alnre,  the  child 
stands  supported  only  by  steadying  itself  near  a  chair  or  near 
the  wall.  The  age  al  which  children  first  are  able  to  bear  their 
entire  weight  unsupported  upon  their  limbs  varies  from  seven 
to  sixteen  mouths,  the  large  number  falling  between  ten  and 
twelve  mouths.  Frequently,  chitdreu  who  are  not  encouraged 
to  rest  their  weight  upon  their  feet  do  not  show  an  early  desire 
to  do  so.  Mrs.  \V.  S.  Hall  observed  that  the  child  braced 
him.self  in  a  standing  position  on  the  135th  day  (4J3  months). 
After  that  he  was  permitted  to  bear  a  part  of  his  weight  in 
standing  when  hedesired.  In  this  position  children  soon  learn 
to  alternate  the  use  of  their  hands  in  supiwrttng  the  b<iriy  near  a 
chair  and  may  remain  upon  their  feet  for  a  half  an  hour  at  a 
time  moving  the  hands  and  feel  continually.  When  children 
arrive  at  this  stage  of  development,  there  is  a  constant  desire 
to  remain  upon  the  floor.  One  observer  remarks  that  there  was 
a  great  unwillingness  to  be  taken  up  from  the  floor  fur  meals, 
the  child  tried  to  take  its  fuod  while  standing. 

The  child  Icamei  to  stand  in  the  mother's  lap  and  with  her  assist- 
ance,  later,  it  learns  to  stand  by  means  of  a  ch»ir  or  wall.  The  first 
efforts  were  uncoil sciouii. 

M..  8  iiios.  The  first  time  .Mbert  stnod  alone  he  was  put  near  hie 
carriage  and  had  iioihtng  to  support  him  bnt  ihe  handles  of  the  car- 
riage     He  was  unconscious  of  it. 

F.  Edna  m-ouM  get  a  hold  of  the  leg  of  a  chair  and  pull  herself  up, 
sometimes  makinK  several  attempts  before  succeeding-  At  times  these 
efforts  appeared  entirely  anconsciouB,  at  other  times  conscious.  Her 
first  steps  were  taken  around  a  chair,  then  she  went  from  one  chair  to 
another. 

F..  16  mos.  Nellie  came  and  took  hold  of  my  dress  and  palled  her- 
self up  and  stood  for  some  time.  I  took  hemp,  but  she  objected  to  this 
and  let  herself  down  and  crept  nway.  This  wai^  tbe  ^ts\  time  it  had 
been  noticed  that  she  stood.  It  seemed  to  be  unconscious.  Two  weeks 
later  she  stood  nlune  in  ibe  middle  of  thr  floor  laughing  and  waving 
her  hand.  She  received  a  severe  buaip  which  madc'her  afraid  to  rise 
up  unsupported  until  &bf  bad  learned  to  walk. 

M.  Leon  was  creeping  011  the  floor,  and  catching  hold  of  the  rounds 
ol  a  chair  hr  pulicd  liiuisclf  up.  He  stood  up  because  he  wanted  to. 
as  there  was  no  inducement  offered.  He  was  very  proud  of  it.  A  fall 
which  he  received  made  him  timid. 

M.,  1  yr.  Afarviii'it  first  hteps  wt:re  beside  a  sofa.  They  were  ud- 
consciottf,  for  as  soon  as  be  realized  what  be  was  doing  he  fell. 
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F.,  10  tnos.  The  first  effort  Barbara  made  to  stand  was  near  her 
mother's  knee.  It  seemed  anconscions.  Her  breath  seemed  to  be 
shorter. 

P.,  S}i  mos.  Alice's  first  attempt  to  stand  was  when  she  drew  her- 
self np  by  holding  on  to  the  table  legs. 

MovBMBNTs  Anticipating  Walking. 

For  the  first  three  months  of  the  child's  life  the  movements 
of  the  limbs  are  the  so-called  instinctive,  reflex  or  organic. 
The  limbs  are  bent  most  at  the  shoulder  and  hip  joints.  The 
large  supra-spinatus  and  the  infra-spinatus  muscles  of  the 
shoulders  are  functioned  at  birth,  making  possible  this  move- 
ment of  the  arms,  which  is  not  in  the  same  plane  with  a  line 
parallel  with  the  axis  of  the  body,  but  varying  about  20° 
toward  the  body  from  this  plane,  causing  the  hands  to  move 
moutbward  rather  than  forward.  The  intentional  flexion,  as 
Mrs.  W.  S.  Hall  has  observed,  develops  earlier  than  the  cor- 
responding extension.  The  child  could  put  his  thumb  into  his 
mouth,  at  will,  but  could  not  remove  it.  In  the  leg,  the  greatest 
amount  of  the  early  movement  is  caused  by  the  flexion  and 
extension  of  the  psoas,  iliacus  and  pectineus,  which  lie  in 
front  of  the  joint  and  the  gluteus  maximus  and  medius  muscles 
which  draw  the  leg  into  line  with  the  trunk.  At  three  months, 
the  child  of  normal  development  is,  without  doubt,  conscious 
of  these  limb  movements  which  are  gradually  becoming  more 
rhythmic  and  co-ordinated.  They  give  him  considerable  pleas- 
ure, which  exists  in  the  consciousness  of  an  ability  to  do,  as 
observers  think,  rather  than  in  the  exercise  itself.  The  arms 
and  legs  at  times  are  moving  quite  in  unison.  Soon  after  this 
period,  there  appears  the  response  to  a  stimulus  applied  to  the 
soles  of  the  feet,  the  tendency  to  push.  When  supported  erect, 
the  desire  to  jump,  until  the  standing  position  is  acquired,  afto" 
which  comes  the  alternating  movement  of  the  legs  as  above 
mentioned. 

Walking.  From  the  standing  position  it  is  a  short  step  to 
walking.  The  first  step  is  usually  taken  alongside  of  a  chair 
or  the  wall.  The  legs  have  already  learned  the  alternating 
movements  by  creeping  and  jumping  in  the  lap  or  kicking. 
Very  frequently  the  first  steps  are  taken  by  lifting  the  feet  and 
placing  them  again  in  the  same  tracks.  Gradually  the  body 
moves  and  the  legs  are  brought  forward  or  backward  to  main- 
tain the  equilibrium.  The  chair  may  accidently  move  and  the 
child  follow  it  by  taking  a  step.  Then  follow  the  movements 
from  one  object  to  another  placed  a  short  distance  apart,  or 
walking  beside  a  person  holding  firmly  to  the  hand  or  dress. 
One  little  girl  at  nine  months  of  age  at  first  clutched  a  person's 
dress  in  walking,  then  she  seized  the  scallops  of  her  embroidery 
on  the  bottom  of  her  own  dress  and  walked  off  bravely,  feeling 
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perfectly  safe.  Frequently  a  child  will  not  use  a  chair,  wall  or 
other  object  at  all,  it  will  rise  up  in  the  centre  of  a  room  and 
steady  itself,  then  take  several  steps  UDsupporied. 

Some  children  walk  by  pushing  a  chair  about  a  room,  thus 
continually  steadying  the  body;  others  are  assisted  by  their 
parents,  who  support  the  weight  of  the  body,  allowing  the  feet 
to  touch  the  floor  and  the  legs  to  move.  \N"hen  left  to  them- 
selves after  this  exercise,  they  will  attempt  the  movement  alone, 
and  at  times  will  succeed  quite  as  well.  At  first  children  are 
afraid  lo  let  go  tlieir  hold  of  a  support,  unless  some  especially 
attractive  object  or  considerable  encouragement  from  the  attend- 
ants makes  thera  forget  the  bodily  state  and  they  totter  along 
unconsciously.  After  confidence  is  acquired,  they  reluctantly 
return  to  creeping,  and  prefer  walking  even  lo  riding. 

Children,  as  a  rule,  walk  "  pigeon  toed,"  and  it  is  only  by  a 
process  of  growth  that  the  feet  assume  a  proper  angle  and  the 
legs  become  straight  from  the  "  bowed  "  condition  at  birth. 

M.,  II  nios.  Albert  was  playing  with  the  front  part  o(  the  carriage 
wheu  suddenly  be  begau  to  walk,  bciug  uticonticiuus  of  wbat  be  wftS 
doing. 

K.  She  conld  stand  alone  near  a  chair  or  wall .  The  first  steiw  were 
taken  while  leaning  aKainsi  the  wall.  Her  inamuia  Ktood  a  few  Btcps  off 
with  her  outHtrctchcd  arms  coaxins  the  cliiUl  to  cotnc  to  her.  She  ran 
into  ber  mother's  t>rms  and  repeatedly  did  so  until  she  could  walk  alone. 

F.  Her  first  steps  alone  were  in  going  from  a  chair  to  a  person's 
arms  a  yard  distant.  She  tried  it  very  timidly  at  first  and  fell  several 
times  in  the  attempt.  At  last  she  succeeded  and  was  so  perfectly  de- 
lil^hted  to  think  that  she  could  walk  without  help. 

M.,  It  mos.  Harold  walked  toward  a  little  dog  which  he  had  not 
seen  before.  I  do  not  believe  he  was  conscious  of  what  he  was  doing 
for  he  was  so  intent  on  the  dog.  After  this  he  walked  so  much  that 
he  could  not  rest  at  night. 

M.  Leon's  first  steps  were  taken  between  two  chairs.  After  be  had 
learned  to  walk,  he  would  tire  himself  out  so  as  to  be  sick. 

M.,  lo  mos.  Jack  was  L-neping  one  day,  when  he  came  to  his  chair 
he  stopped  suddenly  and  looked  up.  By  the  aiil  of  his  arms  be  pulled 
taimseif  up  slowly  and  carefully  on  his  feet  (all  during  the  process 
his  tongue  was  out),  at  last  one  hand  reached  the  seat  of  the  chair  and 
Jack  was  on  hia  feet.  He  began  to  spring  and  langb  then  turned  to  his 
mother,  who  was  opposite,  and  made  three  steps  to  her  knee,  balanc- 
ing himself  by  holding  out  both  arms.  He  was  so  well  pleased  that 
for  severtil  days  be  would  alwavs  go  lo  the  same  chair  and  begin  bis 
walk, 

P.,  9  mos.  Alice's  first  ste^  were  tskeo  when  she  was  9  months  old. 
She  walked  by  pushing  achnir  around  the  room.  At  times  she  would 
leave  the  chair  and  take  a  few  steps  toward  her  moiber  who  stood  near. 

M.,  10  mos,  Frank  could  stand  by  holding  fast  to  chuirs.  table  legs, 
etc.,  hut  be  bad  not  walked.  One  day  while  he  stood  near  a  chair,  his 
motiier  invited  him  to  come  to  her.  He  started  and  walked  all  the  way 
across  the  room  to  her.  He  was  very  proud  of  this  feat,  although  he 
did  not  walk  alone  again  for  two  weeks,  during  which  time  be  clnng 
to  the  chairs  and  the  walls. 

F.,  1 1  mos.  The  fir^t  unsupported  steps  were  taken  between  two  per- 
sons sitting  about  four  feet  apart,  they  were  quite  conscious,  being  the 
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result  of  considerable  coaxing.  The  steps  were  carefully  taken,  the 
body  settling  firmly  at  each  step,  the  arms  were  extended.  There  waa 
a  decided  leaning  forward  of  the  body  with  the  right  side  a  little  for- 
ward of  the  left.     She  has  only  walked  when  asked  to  do  so. 

Consciousness  op  Standing  and  Walking. 

Several  questions  will  arise  at  this  point  which  it  will  be  well 
to  consider.  First — are  these  first  efforts  to  change  the  verti- 
cality  of  the  body  in  standing  and  walking,  conscious  efforts 
on  the  part  of  children?  Second  —  what  are  the  effects  of 
standing  and  walking  upon  the  physical  organism?  Third — 
how  do  they  effect  the  psychic  life? 

Let  ns  consider  the  questions  in  the  order  in  which  they  arise. 
First — are  the  first  efforts  to  stand  and  walk  conscious?  The 
writer  realizes  the  difficulties  into  which  this  question  at  once 
plunges  one,  since  it  involves  the  whole  question  of  the  relation 
of  consciousness  to  life. 

The  returns  in  answer  to  this  question  are  not  at  all  unani- 
mous, since  they  confirm  both  the  consciousness  as  well  as  the 
unconsciousness  of  the  movement.  A  careful  study  of  them, 
however,  does  not  reveal  such  a  diversity,  as  it  shows  that  the 
observations  were  made  at  different  stages  of  the  child's  devel- 
opment and  upon  different  children.  Let  us  consider  several 
concrete  cases.  A  boy  nineteen  months  old,  who  had  never 
stood  alone,  while  sitting  upon  the  floor  saw  a  fly  on  the  wall. 
He  took  hold  of  the  table  leg  near  him  and  rose  on  his  knees, 
he  then  stood  that  way  for  a  time,  then  by  degrees  he  rose  to 
his  feet.  When  he  was  up  he  looked  for  the  fly  which  had 
gone.  He  sat  down  with  a  thump  and  did  not  try  to  stand 
again  for  five  months,  A  little  girl,  one  year  old,  saw  some  candy 
in  a  chair,  she  crept  to  the  chair,  then  climbed  up  and  stood 
unsupported.  As  soon  as  she  seemed  to  think  of  what  she  was 
doing  she  sat  down.  Her  breath  then  came  fast.  Another 
child  saw  his  mother  handling  his  red  dressed  doll;  he  crept  to 
her,  pulled  himself  up  and  stood.  The  observer  believes  that 
he  was  entirely  unconscious  of  all  else  but  the  red  dress  of  his 
doll. 

Another  example  is  given  by  Professor  Kirkpatrick  of  Supt. 
Hall's  little  girl.  She  was,  in  all  respects,  a  normal  child,  but 
unable  to  walk  at  seventeen  month  of  age.  One  day  the  father 
came  home  to  dinner  and  placed  his  cuffs  upon  a  table  and  laid 
down  to  rest.  The  child,  seeing  the  cuSs,  crept  to  the  table, 
pulled  herself  up  by  the  leg  of  the  table,  took  the  cuffs,  one  at 
a  time,  and  slipped  them  over  her  wrists,  standing  unsupported 
while  doing  it.  She  then  stood  looking  very  much  interested 
in  the  cuffs.  Then,  to  the  great  surprise  of  the  father,  she 
walked  with  great  confidence  with  a  pleased  expression  on  her 
&ce.     She  also  ran,  continuing  this  for  ten  minutes,  then  sat 
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down  and  rested,  afier  which  .she  arose  alone  and  walked  again. 
Without  the  cuffs,  however,  she  conld  not  be  induced  to  take 
a  single  step.  She  was  given  an  old  pair  of  cuffs  and  she  seemed 
greatly  deli^^hted;  she  walked  and  ran  as  before.  She  used  the 
cuffs  for  two  days,  after  which  she  walked  without  them  and 
did  not  revert  to  crawling. 

There  are  many  other  observations  which  might  be  cited  to 
show  that  the  evidence  is  against  the  popular  thought  that  the 
child  must  learn  to  make  these  mnvements.  That  he  must, 
from  the  in6utte  number  of  possible  movements,  select,  from 
the  four  hundred  muscles  which  move,  the  right  muscles  and  the 
correct  corabinalious  of  these  to  enable  him  to  move.  This  task 
would  be  loo  enormous  for  the  space  of  a  year  or  fifteen  months. 

Another  view  is  that  walking  is  entirely  instinctive  and  that 
it  is  inherited  as  in  the  young  animal ;  but,  as  Frof.  Baiu  says, 
the  mechanism  at  birth  is  not  completed.  There  are  children 
who  walk  the  ver>'  first  time  ibey  make  the  attempt,  so  that  this 
view  has  much  in  fevor  of  it.  But  the  walking  in  a  large  num- 
ber of  children  will  not  support  this  theory  by  the  evidence  it 
gives. 

We  are  then  given  a  third  view,  that  often  held  by  psycholo- 
gists and  physiologists.  This  theory  sets  forth  the  play  between 
the  unconscious  and  the  conscious  elements. 

Common  observation  shows  that  the  reflex  movements  of 
early  life  are  a  natural  concomitant  of  the  organism  and  be- 
come established  in  consciousness;,  and  consciousness  in  turn 
assnmcs  a  directive  control  o\*er  these  organic  movements  and 
build.s  up  complex  groups,  which  in  turn  make  possible  more 
complicated  nun^emenls.  Very  early  in  the  infant's  life  it  can 
be  seen  attempting  to  imitate  a  mu\'ement  which  it  has  seen, 
or  when  it  is  intensely  interested  in  the  movement  of  a  person 
its  body  will  respond  ver>-  markedly.  This  does  not  seem  to  be 
a  matter  of  chance,  but  there  is  undoubtedly  physiologically  a 
dose  connection  between  the  visual  and  the  motor  centers.  This 
physiological  part  determines  the  direction  of  the  impulse. 

A  child  sees  an  object,  he  grasps  it.  The  vistial  sensations 
call  into  play  the  muveraents  of  the  proper  mttscles.  The  oon- 
sdou:s  element  is  the  visual  image,  the  motor  element  is  un- 
conscious. 

I  am  practicing  to  throw  a  ball  at  a  target  The  attention 
is  ft-cusefi  upon  a  spot  in  the  center  of  the  target,  that  alone  is 
in  conscioosoess,  the  movements  of  the  arms,  the  position  of 
the  body  and  legs  all  .adjust  themselves  unconsciously  to  meet 
the  impulse  from  the  sensory  center.  The  same  is  seen  in  the 
cose  of  a  child's  walking.  He  has  a  visual  impression,  a  By, 
■  red  dnssi  or  what  not,  this  is  snfiBcient  to  call  into  action  the 
motor  apparatus  at  the  time  when  it  is  developed  sufficiently. 
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The  dose  relationship  existing  between  the  sensory  and  the 
motor  centers  makes  possible  even  new  co-ordinations  with  the 
attention  directed  toward  the  former  and  surrendering  wholly 
to  the  unconscious  the  motor  element. 

Let  us  suppose  the  child  sitting  upon  the  floor;  he  is  able 
to  creep  but  does  not  take  any  steps.  He  sees  a  fly  upon 
the  wall.  A  visual  impulse  comes  to  him,  it  is  strong  enough 
to  absorb  his  attention,  and  movement  results.  The  functional 
development  has  advanced  sufficiently  that  the  co-ordination 
may  be  made.  The  child  rises  up  and  stands.  Or  another 
child's  attention  is  entirely  concentrated  upon  the  getting 
of  the  cuffs,  putting  them  on,  etc.  The  attention  is  not,  in 
either  of  these  cases,  upon  the  movements,  for  when  the  visual 
image  is  removed,  the  motor  image  arises,  the  newness  of  the 
situation  at  once  destroys  the  co-ordination,  and  the  child  sits 
down.  The  direction  of  the  attention  toward  the  movement 
disturbs  co-ordinations  of  movements  rather  than  favors  them 
in  children  as  well  as  in  adults.  But  there  is  another  element 
which  enters  in.  Many  children,  before  they  are  strong  enough 
to  walk  are  held  upon  the  floor  or  table  with  their  feet  touching 
which  no  doubt  suggests  walking,  they  are  urged  and  guided 
and  led.  Here  the  conscious  states  no  doubt  precede  the  func- 
tional, since  we  can  see  such  children  trying  to  repeat  the 
position  and  movements  which  have  been  suggested  to  them  in 
this  manner  by  their  parents  or  nurses.  This  is,  however,  re- 
versing the  biological  order  of  development. 

F.,  13  mos.  Gladys  pulled  herself  up  by  her  mother's  dress,  after 
she  became  conscions  of  her  power  she  felt  very  proud  of  it.  Her 
breath  was  short  from  the  effort  of  it. 

M.  Tommie's  mother  had  a  doll  dressed  in  a  bright  red  dress  in 
her  hand.  Tonimie  was  sitting  on  the  floor  near  his  mother  when  he 
became  so  interested  in  this  doll  that  he  pulled  himself  up  by  her 
dress  and  tried  to  reach  it.  I  think  he  was  entirely  unconscious  of 
what  he  was  doing,  except  that  he  saw  the  doll.  After  he  had  got  on 
his  feet  he  stood  tor  a  few  seconds. 

F.,  24  mos.  Alice  first  tried  to  stand  by  pulling  herself  up  by  chairs, 
etc.  I  think  the  first  efforts  were  unconscious  for  she  usually  made 
them  while  trying  to  reach  something.  After  she  had  made  her  first 
successful  attempt  she  looked  around  to  see  if  anybody  had  noticed 
her. 

F.,  I  yr.  Margaret  was  sitting  ou  the  floor  beside  a  chair,  she  tried 
to  stand  by  taking  hold  of  the  chair,  but  failed.  She  made  several 
attempts  before  she  succeeded.  Finally  after  she  had  stood  for  a  few 
moments  she  looked  around  to  see  if  any  one  was  seeing  her  and  smiled. 
I  think  she  was  conscious  of  the  act. 

M.,  II  mos.  John  was  placed  in  a  wash-tub  with  cushions  in  the 
bottom.  He  reached  up  and  placed  his  hands  on  the  side  of  the  tub 
and  then  tried  to  stand  on  his  feet.  At  first  he  was  on  his  knees  then 
stood  on  one  foot.  He  would  fall,  but  not  be  discouraged.  He  worked 
fully  five  minutes  trying  to  get  on  his  feet,  his  face  was  moving  and 
his  breath  came  quickly.  After  he  succeeded  in  standing  up  he  began 
to  laugh. 


I 


44  trettien: 


Physical  Effects  of  Standing  and  Walking. 

Second — What  are  the  effects  of  standing  and  walking  upon 
the  body?  In  the  first  place,  after  children  have  learned  to 
walk  and  have  gained  confidence,  they  become  passionately 
foud  ufit  and,  Gross  has  obser\*ed  the  same  fact  witli  reference 
to  their  play,  there  is  a  tendency  to  walk  until  exhausted,  which 
produces  a  general  physical  change.  This  fact  seems  sufficient 
to  break  down  the  surplus  energy  and  pleasure  and  pain  theo- 
ries of  walking  as  well  as  playing.  The  metabolic  processes 
are  increased,  the  circulation  of  the  blood  becomes  more  rapid. 
the  respiration  increases,  the  appetite  oflen  increases  to  a  marked 
degree.  Children  who  have  been  pale  and  sickly  before,  often 
become  ruddy  and  strong,  possessed  with  new  life  and  over-flow- 
iog  with  energy.  At  the  time  the  first  step  is  taken,  the  face 
becomes  flushed,  the  breath  short  and  panting  and  the  whole 
body  often  trembles  with  excitement  and  eagerness.  The  fatigue 
which  sets  in,  is  at  times  so  Rreat  that  sleep  is  impossible,  and 
when  induced  the  body  twitches  and  tosses  from  side  to  side. 

Effects  on  Different  Parts  of  the  Organism.  The  change  pro- 
dnced  on  the  muscular  system  by  walking  is  most  marked. 
The  great  muscles  of  the  calf  of  the  leg,  the  tricept  extensor 
snrae,  are  much  increased  in  size,  the  psoas  ih'aciis  and  pecti- 
n^us  of  the  upper  part  of  the  leg  become  hard  and  resisting. 
At  first,  there  may  be  a  marked  decrease  in  the  size  and  fullness 
of  the  leg  which  is  due  to  the  rapid  la«is  of  fat  before  the  mus- 
cles have  had  time  to  develop.  The  great  glntaei  muscles  of 
the  buttock  and  the  erector  muscles  of  the  spine  grow  in  size 
and  complexity,  the  latter  fill  up  the  vertebral  grooves  and  send 
up  tendons  along  the  back  like  slays  supporting  the  masts  of  a 
ship.  These  are  the  characteristic  muscles  f*f  man  and  they 
are  comparatively  nndtvcloped  previous  to  this  time. 

But  muscles  are  ea.sily  fatigued  and  in  order  to  compensate 
this,  the  joints  and  ligaments  are  fully  developed.  The  body 
is  so  held  that  the  center  of  gravity  falls  directly  upon  the 
ankle-joint,  this  produces  the  greatest  stability  and  reduces  the 
muscular  force  to  a  minimum.  At  the  knee  the  center  of  grav- 
ity falls  a  little  in  front  of  the  axis  of  the  limb,  the  back  and 
sides  of  the  joints  are  provided  with  check  ligaments  to  hold 
the  joint  locked  in  a  position  of  hyper-extension,  so  that  no 
muscular  force  is  required  to  maintain  it.  In  the  first  efforts 
of  the  child  lo  stand,  the  knee  is  bent  forward  hanging  the  en- 
tire weight  of  the  body  in  the  contraction  of  the  muscles,  but 
as  he  extends  the  legs  the  joints  become  locked  and  static. 

M.,  5  yrs.  Theodore  never  tiked  to  be  dirty  nor  romp  out  of  doors, 
he  eats  very  little,  i.i  pale,  Rood  tempered  and  always  quiet. 

f.,  2  yrs.  Edith  is  always  ruaniug  about  a  ad  would  much  rather 
climb  aod  run  than  play  with  her  doll».    Her  circulation  is  good,  her 
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cbcekt  have  color,  she  is  always  full  of  life.  I  think  it  is  the  romping 
ont-dooT  life  that  makes  her  physical  condition  so  different  from  her 
brother's. 

P.  When  she  had  walked  until  tired,  she  woald  continually  fall 
down. 

P.,  12  mos.  Marie  seemed  to  grow  more  after  she  commenced  to 
walk. 

M.  When  Walton  first  stood  he  got  very  nervons.  In  a  short  time 
he  would  fall  down.  There  was  a  tendency  to  use  his  hands  more. 
He  became  stronger,  healthier  and  more  active  as  he  walked  more. 
He  required  more  food.     He  often  ran  away. 

M.  After  he  found  that  he  could  walk  be  was  doing  it  all  the  time, 
when  asleep  he  would  moan  and  twitch  from  sheer  exhaustion. 

P.,  2  yrs.  Alma  was  very  sick  until  she  was  two  years  old.  Then 
she  began  to  walk  and  she  gained  in  health.  She  was  entirely  well  at 
four  years  of  age. 

At  this  time  there  is  a  marked  increase  in  the  size  and  fullness  of 
the  legs. 

P.,  3  yrs.  The  child  had  walked  for  some  time,  one  morning  she 
could  not  use  her  legs  at  all.  She  had  n't  been  sick  nor  had  she  fallen. 
The  doctor  could  not  account  for  it.  By  constant  rubbing  for  two  days 
she  was  able  to  walk  again. 

M.  As  soon  as  the  child  began  to  walk,  his  appetite  was  better  bat 
he  became  thinner. 

The  child  got  so  fatigued  that  it  could  not  rest  at  night.  Children  as 
a  rule  walk  too  much. 

M.,  iS  mos.  There  was  a  marked  increase  in  the  child's  appetite. 
The  general  disposition  is  better,  it-cried  less  after  it  had  learned  to 
walk. 

P.,  16  mos.  Her  breath  was  short  and  quick.  There  was  a  marked 
increase  in  the  size  of  her  legs. 

P.,  a  yrs.  She  slept  better  and  had  a  better  appetite  and  was  im- 
mensely more  mischievous. 

Rhythmic  Movements  of  the  Arms. 

Arms.  An  increased  activity  is  seen  in  the  movements  of 
the  arms  and  hands.  There  is  a  rhythmic  movement  in  the 
arms  which  alternates  with  the  movements  of  the  legs.  The 
child  also  has  a  passion  for  carrying  objects.  One  child  could 
walk  more  securely  when  it  carried  in  its  hand  the  folds  of  its 
dress.  Several  observers  noticed  that  the  child  acquired  greater 
skill  in  the  use  of  its  hands  in  examining  various  objects,  while 
walking.  This  is  due  to  the  general  development  of  the  mus- 
cular system  and  it  also  absorbs  the  attention  of  the  child,  giv- 
ing the  lower  center  fair  play. 

H.,  10  mos.  At  this  time  the  arms  are  used  also  as  much  as  the 
legs. 

H.,  14  mos.  After  walking  he  made  greater  use  of  his  hands.  Be- 
cause more  active  in  examining  objects  round  about  him. 

Children  like  to  use  their  hands  carrying  things  while  walking. 

P.,  ao  mos.  The  child  learns  to  use  its  hands  more  successfully 
when  it  learns  to  walk. 

Mbntai,  Effects. 

P.,  16  m06.  When  she  succeeded  in  standing  she  laughed  and 
crowed. 
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F.,  a  yr«.  Aft«T  Msgdclme  learned  to  walk  she  seemed  to  be  ■  ^reat 
deal  happier. 

P.,  lo  mos.  Helen  was  happy  wheuevcr  she  made  a  step.  «be  would 
look  around  and  Ungh,  then  would  jumpapaad  down  by hendiug  her 
knees,  without  raising  her  ftrct  (rom  the  floor. 

M.,  II  mos.  Sitice  Fred  learned  to  walk  there  has  been  a  marked 
change  in  his  temper.  He  was  very  cross  and  cried  easily,  oow  he 
rarely  cries. 

M.,  1  yr.  The  child  seemed  happier  and  sweeter  tempered  after  be 
learned  to  walk. 

Third — How  does  standitig  and  walking  affect  the  child 
mcDtalU  ?  Wilh  ihe  ability  to  creep  there  comes  a  desire  in 
the  child  lo  push  out  and  enlarge  its  sphere  of  activity.  This 
desire  is  increased  with  the  ability  to  walk.  There  is  a  keen 
desire  to  explore  every  nnknowu  region  and  to  exainitie  every 
nnfaniiliar  object.  The  emotional  life  receives  a  new  stimulus. 
The  child  becomes  elated  over  its  own  accomplishments.  How 
the  little  one  laughs  for  joy  when  it  can  rise  up  near  a  chair 
and  is  conscious  that  some  one  is  seeing  it.  One  observer  writes 
that  the  "  little  girl  slapped  the  seat  of  the  chair  near  which 
she  was  standing  with  her  hands,  then  turned  to  her  mother 
with  an  expression  of  great  pleasure  upon  her  face." 

The  child  grows  liappter  in  spirit,  it  can  busy  itself  in  its 
walks  by  examining  new  objects,  thus  receiving  new  external 
stimuli.  One  mother  says — "  After  Fred  learned  to  walk  there 
has  been  a  marked  change  in  his  temper.  He  was  very  cross 
and  irritable,  he  cried  very  easily,  now  he  rarely  cries. '  * 

Should  Pakunts  Assist  Children  in*  Lrasking  to 

Walk  ? 

The  question  was  asked  whether  parents  should  assist  children 
in  learning  to  walk.  There  were  se\'enty-five  answers  given,  all 
of  which  indicate  very  clearly  the  one  fact.  That  is.  that  the 
assistance  of  parents  should  be  to  prevent  falling,  which  incurs 
physical  injury,  discuuragement  or  fear.  But  they  should 
not  lend  this  assistance  uutil  the  child  brst  makes  the  advances, 
tjor  should  tbe>'  encourage  the  child  at  any  stage  except  as  it 
may  lack  courage,  or  if  there  is  danger  of  post  maturity. 
ThU  is  fundamentally  in  accord  «-ith  the  line  of  development. 
At  the  Pactional  stage  the  desire  appears  in  the  normal  child; 
but  it  may  be  inhibited  by  the  effect  uf  another  stimulus  as  was 
seen  in  the  child  who  stopped  climbing  after  he  had  learned  to 
creep.  The  physiological  effect  ot  walking  is  important  here. 
After  an  organism  has  functioned,  the  growth  is  much  more 
rapid,  we  see  this  in  the  cast  of  a  boy  who  was  ver>"  small  and 
paJe  aod  inactive  until  he  learned  to  creep  and  walk,  then  the 
whole  organism  apparently  received  new  life,  the  metabolic  pro- 
cesses increased  and  the  child  grew  strong. 
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Post  maturity  may  thus  be  avoided  by  the  suggestions  and 
assistance  of  parents  without  endangering  the  nonnal  develop- 
ment of  the  lower  limbs. 

These  returns  leave  no  place  for  the  walking  chair  nor  any 

other  mechanical  devices  of  body  braces,  etc.,  for  the  child's 

.assistance,  and  they  agree  with  Dr.  Ploss  that  the  child  will 

im  by  its  own  efforts.     But  there  is  a  deep  pedagogical  prin- 

fciple  underlying  the  cn-ordinalions  of  these  early  alterapLs.     If 

^the  average  normal   individual  can  be  assisted  at  the  proper 

times  so  as  to  avoid  the  dangers  of  mental  discouragement,  the 

realization  of  his  growing  power  will  soon  be  evident.     Few 

children  have  sufficient  combativeness  to  prevent,  at  this  time, 

a  breaking  down  of  the  co-ordinations  which  have  formed  in 

the  nerve  centers  during  the  earlier  successful  attempts  by  in- 

Ljurious  falls.      The  problem  of  the  psychology  of  success  is 

jawaiting  a  scientific  investigation,  but  it  is  a  matter  of  common 

'experience  that  every  successful  step  is  so  much  gain  in  favor 

of  the  next  succeeding.     Let  the  individual  feel  that  he  can  do, 

and  having  once  experienced  the  doing  he  is  essentially  stronger 

phj-sically  as  welt  as  mentally  for  the  next  similar   action. 

[Obser^'ations  made  upon  children  show  that  they  are  indeed 

■very  responsive  to  such  conditions. 

Reversion. 

According  to  the  famoas  riddleof  the  sphinx,  man  shall  again 
surrender  his  upright  posture  and  turn  his  face  toward  the  earth 
from  whence  he  came. 

We  have  thus  far  traced  his  rise,  let  us  now  observe  some 
of  the  causes  of  his  reversion.  For  a  considerable  time  after 
children  have  learned  to  walk  and  run,  they  frequently  revert 
to  their  early  stage  of  creeping,  due  to  some  physical  or  psychic 
disturbance.  The  effect  upon  the  organism,  of  whatever  cause, 
may  be  temporary  or  permanent. 

The  temporary  reversions  may  be  due  to — fits  of  anger  and 
crying  or  laughter  mingled  with  fatigue;  to  fear  resulting 
from  a  fell;  to  various  children's  diseases  which  divest  the  or- 
ganism of  strength  during  the  early  walking  stage,  so  that  the 
child,  upon  recovery,  must  learn  to  walk  "over  again."  When 
the  child  is  asleep  the  body  curls  up.  approaching  its  earlier 
stages,  or  when  in  a  hurry  the  early  creeping  movements  will  be 
resumed.  While  insanity,  deformities,  nervous  and  muscular 
diseases  more  frequently  cause  permanent  reversions  and  old 
age  completes  the  cycle. 

Let  ns  now  consider  more  in  detail  these  tendencies  so  com- 
mon, yet  so  unfamiliar,  in  the  development  of  the  human  being. 

A  fall  during  the  early  walking  stage,  which  does  not  produce 
physical  injury  or  cause  fear,  is  of  little  consequence  to  the 
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average  child.  It  simply  has  the  effect  of  a  slight  annoyance 
which  only  invites  greater  persistence.  But  if  the  fall  produces 
a  physical  injury  or  is  of  a  serious  nature  to  frighten  the  child, 
it  hecomc's  exceeding  discouraged,  which  will  frequently  destroy 
all  couHdeuce  even  to  make  an  attempt  ior  daj's,  weeks,  and 
in  extreme  cases  even  years.  One  observer  speaks  of  a  child 
who,  while  attempting  to  walk.,  fell  upon  a  lifter  which  was 
lying  upnn  the  floor  and  cut  his  head.  He  became  so  discour- 
aged that  he  did  not  attempt  to  walk  again  for  almost  two 
months.  Another  mentions  a  little  girl  two  years  old  who  had 
walked  for  about  two  weeks  when  she  received  a  severe  fall. 
It  made  her  so  timid  that  slic  would  not  attempt  to  stand  up 
after  that  for  a  month.  When  urged  to  walk  by  her  mother 
she  would  say—"  I's  'fraid." 

Miss  Shitin  has  observed  an  interesting  point  in  her  niece. 
While  the  child  was  on  a  railroad  trip,  with  its  parents,  of  five 
days'  duration,  during  the  early  walking  stage,  and  was  carried 
much  in  the  arms,  she  became  less  disposed  to  stand  and  creep. 
For  when  she  returned,  .she  crept  shorter  distances,  she  only 
reached  toward  some  desired  place  or  object;  and  when  the 
distance  was  aboift  12  or  15  feet  she  would  creep  it  unobserved, 
but  if  noticed,  she  wished  to  be  carried. 

Effect  oh  Falung. 

p.,  to  nioii.  Sbe  seemed  10  enjoy  falHinK  as  aht  never  hart  bentelf 
by  it.     .She  always  tried  again  after  a  fall. 

P.,  2  yrs.  When  Sarah  was  two  years  old  ihe  fel]  downstftirs  while 
trying  to  walk  down,  b'rom  that  time  until  she  was  four  years  old, 
«he  would  never  try  ajjain.  but  must  be  carried  down. 

P.,  I  yr.  Helen,  while  learning  to  walk  had.  a  severe  fall,  and  was 
hurt  quite  badly.  For  flhom  a  week  she  would  not  even  try  to  stand 
and  scented  very  timid  when  she  finally  did  trv. 

M.,  6  yrs.  This  child  could  walk  very  wefl  when  two  years  old. 
He  received  a  bad  fall  wbicli  injured  his  spine,  after  that,  it  was  a  year 
before  he  walkefl  ngaiii.  He  is  now  six  years  old.  and  yet.  when  he 
walks,  be  dra^jA  his  feet. 

M.  When  attempting  to  walk  he  fell  upon  a  lifter  which  was  lyioK 
Dpou  the  Boor  aiul  cut  bis  head.  He  was  so  diicouraj^ed  that  he  did 
not  attempt  to  walk  (or  almost  two  months. 

v.,  a  yrs.  Ruth  had  walked  for  about  two  weekswhen  she  received 
a  severe  fall,  which  made  her  so  timid  that  sbe  would  not  attempt  to 
stand  op  after  that  for  a  month.  When  asked  to  walk  she  said — "  I 's 
afraid." 

F,,  t6  mos.  When  »hc  fell,  sbe  was  not  at  all  dismayed  or  dis- 
coura>Eed. 

F.,  10  mos.  When  Marie  fell  she  would  not  try  to  walk  again  for 
some  time,  it  friglileued  her. 

M.  The  falls  which  this  child  bad  were  not  of  a  serioos  nature  and 
after  each  he  would  get  up  and  try  a^ain. 

Effkct  of  Fright. 

M.  A  little  boy  who  had  not  been  Keen  to  stand  alone  before  was 
noticed  one  day  to  stand  in  tbe  middle  of  the  floor.     Several  persona 
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who  saw  him  crittl  aloud  in  surprise.  The  child  eat  down  and  could 
not  be  made  to  stand  a^stn  for  some  moaths,  the  cries  huvia^  fright* 
ened  him. 

P.,  lo  mos.    Oae  day  Helen  laughed  and  jumped  so  much  that  she 

5;ot  out  of  hrealli  and  fell  nver,  jthe  showed  by  X.he  expression  ou  her 
ace  that  she  tlioughl  that  I  had  throwii  her  over  aud  was  afraid  of  me 
for  some  time,  yet  slie  tried  n};atii. 

M.,  at  U10&.  When  warm  weather  came,  Riiset;)]  rau  out  of  doors 
aod  climbed  tip  the  Ki^P<=  arbor.  WLen  be  got  up  a  certain  heixht 
where  he  conid  eo  no  farther,  he  began  to  be  friglitcnetl.  He  was  aided 
in  getting  down  by  the  observer  aitd  after  that  avoided  the  arbor. 

F.  Elizabeth  Kained  better  control  of  her  bands  when  she  walked, 
she  would  go  lo  her  mother's  work  basket  and  carry  away  the  thimble 
and  thread.  One  day  she  pricked  her  finger  with  a  needle  and  after 
thttt  she  was  afraid  to  gu  near  the  basket. 

Hurry. 

P..  20  mos.  When  twenty  months  old  she  would  ran  away,  bat 
whenever  she  wanted  lo  get  anywhere  in  a  hurry  she  would  always 
get  down  on  the  floor  and  creep  faster  than  she  could  walk. 

This  child  had  the  habit  of  creeptnK  on  its  elbows  and  kne«»,  but 
when  it  wanted  to  go  faster  it  would  roll  over  and  over. 

F.,  12  mos.  When  Ketta  had  Icarnctl  to  stand  and  take  several  steps 
alongside  a  chair  and  saw  an  object  that  nhe  wanted  to  get  quickly 
■he  would  roll  over  and  over  toward  it,  this  being  her  earlier  manner 
of  locomotion.  This  was  also  the  method  emploved  hv  her  mother  In 
childhood. 

M.,  9  mos.  His  natural  manner  of  movement  was  ou  his  stomach 
pushing  himself  forward  with  his  bands  aud  knees.  When  in  a  hurry, 
he  spread  his  hands  and  feet  so  that  he  seemed  to  crawl  like  a  crab. 

M.,  8)^  mos.  G.  creeps  in  several  ways.  If  heseessoinethiuc  which 
he  wanis,  he  Grst  gets  on  his  bauds  and  knees  and  starts  forward.  This 
way  does  not  seem  fast  enough,  so  he  turns  and  pushes  himself  back- 
ward (still  on  his  hands  and  knees).  Finally,  as  if  all  impatient,  he 
lies  down  Bat  upon  his  back  and  rolls  over  aud  over  until  be  reaches  the 
object.  He  always  tries  these  three  methods  if  he  is  in  a  hurry,  but 
ordinarily  he  simply  creeps,  usually  backwards. 

Laughing.  The  physical  act  of  laughing,  as  described  in 
*Drs.  Hall  and  Allen's  study  on  the  "  P.sychology  of  Tickling, 
Laughing,  and  the  Comic,"  appears  to  be  one  of  the  very  com- 
mon causes  of  re\'ersiou.  At  first  laughiug  causes  a  "feeling  of 
bubbling  over,"  "a  ticklish  sensation  in  the  stomach,"  a  feeling 
to  "laugh  or  burst."  as  a  "store  of  energy  which  must  be 
expended  to  relieve  a  strain,"  and  various  other  feelings  akin 
to  these.  Then  the  lips  curl,  the  body  becomes  unsteady  and 
sways  back  and  forth,  the  head  is  at  first  thrown  back  and  the 
mouth  opened  wide,  then  the  muscles  of  the  neck  jerk,  the 
bead  falls  forward,  the  shoulders  shake,  and  the  body  doubles 
up  convulsively.  Sometimes  the  subject  may  fall  upon  the  floor 
and  end  with  sobs  and  crying  or  is  seated  doubled  up  with  his 
elbows  akimbo  or  planted  upon  the  knees  holding  his  sides; 
the  body  rocking  violently  back  and  forth.    The  limbs  jerk,  the 
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feet  stamp  and  the  fists  pound.  The  breast  heaves  and  the 
diaphragm  moves  at  times  almost  convulsively.  Little  children 
jump  np  and  down,  lie  on  the  floor  and  roll  all  over  ihe  room. 
The  fit  of  laughter  is  followed  hy  a  state  of  fatigue  and  sober- 
ness with  intermittent  sighs,  heavy  breathing,  weakness  local- 
ized in  various  parts  of  the  body,  stitch  in  the  side  and  sore- 
ness, sweating,  chills,  uncontrollable  movemenls,  etc.  A  study 
of  the  physiological  effects  of  violent  laughter,  as  has  been 
shown  by  Dr.  Hall  in  the  majority  of  adults,  are  first  seen  to 
begin  with  the  highest  level  in  consciousness,  of  the  Hughlings- 
Jackson  theory,  "with  the  finer  muscles,  and  passes  downward, 
to  lower  levels  and  more  fundamental  and  early  developed  mus- 
culature, although  in  .some  children  this  order  is  exactly  re- 
versed. Expectation,  perhaps  all  that  is  available,  is  strongly 
generated  in  the  higher  regions  of  consciousness;  the  resulting 
rauvcnieuts  pass  down  the  genetic  and  perhaps  meristic  levels 
till  circulation,  glandular,  and  even  intestinal  and  excretory 
activities  are  affected  and  the  sphiaters  relaxed.  Let  us  now 
consider  a  little  further  the  physiological  eflFects  of  laughing 
and  crjing  as  well,  since  their  eifects  are  the  same  physiolo- 
gically whatever  other  differences  there  may  be.  *The  weight 
of  the  viscera  in  quadrupeds  is  hung  from  the  horizontal  spine 
by  means  of  a  strong  elastic  suspensory  bandage  of  fascia,  the 
tunica  abdominalis.  In  man,  who  has  assumed  the  erect 
position,  the  weight  of  the  visceral  organs  is  thrown  upon  the 
long  girdle,  hence  the  pelvis  has  adapted  itself  by  becoming 
more  dish-like.  The  ttmica  abdominalis,  in  man.  near  the 
thorax  has  entirely  disappeared;  in  the  groin,  where  it  is  of  use, 
it  still  remains  to  strengthen  the  weak  parts.  It  is  quite  com- 
mon in  children  that  a  fit  of  crying  or  violent  laughter  may 
cause  such  intense  downward  pressure  that  the  muscular 
ligament  of  the  abdouien  is  insufficient  to  withstand  it  and  the 
ligament  breaks,  which  is  testified  by  the  prevalence  of  Tiernia. 
A  mild  form  of  the  strain  upon  these  comparatively  unsup- 
ported parts  is  evident  in  the  feeling  of  weakness,  the  stitch  in 
the  side  and  soreness  iu  the  grouis.  ,  As  the  body  is  thrown 
forward  in  violent  laughter,  and  doubled  up.  these  parts  are 
considerably  strengthened  by  a  counter  pres.sureof  the  legs  and 
ribs  as  Ihcy  approach  each  other. 

S/fep.  All  the  various  positions  assumed  during  sleep  are 
reversionary,  except  the  one  in  which  the  subject  lies  upon  his 
back.  ^Ut,  Osborne  has  investigated  the  most  favorable  position 
at  the  various  ages  ot  life.  He  found  that  children  under  four- 
teen years  sleep  equally  on  the  right  side,  the  left  side  and  on  the 
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back;  but  that  young  girls  and  youths  from  fourteen  to  twenty 
years  of  age  sleep  most  often  on  the  right  side.  Fifty-nine 
cases  slept  on  right  side,  twenty-nine  on  the  back  and  twenty- 
three  on  the  left  side.  In  the  side  positions  the  arms  and  legs 
are  curled  up  near  the  body  and  the  spinal  column  more  or 
less  curved  forward.  Soldiers  have  also  been  observed  to  sleep 
more  often  on  the  right  side  than  on  the  left.  ^  Marie  de  Mana- 
c^ine  has  for  the  last  five  or  six  years  made  observations  con- 
cerning the  favorable  effects  of  changing  the  positions  of  the 
body  as  often  as  possible  during  sleep  and  believes  it  to  be 
hygienic  for  a  person  to  lie  upon  the  stomach  at  least  half  an  hour 
every  morning  before  rising.  She  has  observed  that  this  posi- 
tion, if  taken  every  day,  exercises  a  salutary  influence  on  an- 
gina pectoris,  and  other  diseases  of  the  chest  and  throat.  Marie 
de  Manac^ine  has  also  observed  that  little  children  have  a 
marked  tendency  to  sleep  in  this  positiou,  fiat  on  the  belly, 
but  they  are  broken  of  it,  she  says,  by  parents  and  nurses, 
evidently  from  the  fear  that  they  may  acquire  bad  habits. 

It  is  evident  that  man  is  forced  to  pay  a  toll  to  the  god  of 
nature  for  this  privilege,  which  he  has  over  other  creatures, 
that  of  turning  his  face  heavenward,  by  havings  visited  upon 
him  various  disorders  and  diseases  from  which  animals  are 
entirely  free. 

The  influence  of  the  upright  position  is  seen  on  the  circula- 
tion. In  the  horizontal  position,  the  great  vein  trunks  favors 
an  easy  flow  of  blood  to  the  heart  without  too  great  acceleration. 
Dr.  Baker'  has  observed  two  mechanical  defects  which  man.  in 
the  vertical  position  sufiers;  first,  the  difficulty  of  raising  the 
blood  through  the  ascending  vena  cava,  causing  congestion  of 
the  liver,  cardiac  dropsy,  and  other  similar  disorders,  and  sec- 
ond, the  too  rapid  delivery  through  the  descending  cava,  caus- 
ing syncope  or  fainting  if  for  any  cause  the  action  of  the  heart 
is  lessened. 

Cleveager  discovered  that  the  valves  of  the  veins  are  arranged 
to  favor  the  horizontal  position.  In  the  large  vertical  trunks, 
where  they  would  be  most  eSective  to  resist  the  action  of  grav- 
ity, Clevenger  found  in  the  most  important  trunks  the  valves 
wanting,  which  causes  disorder  due  to  hydrostatic  pressure, 
varicose  veins,  varicoceli,  hemorrhoids,  etc.  He  found  them 
present  in  some  of  the  horizontal  trunks,  where,  so  far  as  can 
be  determined,  they  serve  no  purpose.  Place  man  in  bed  and 
the  valves  are  arranged  with  reference  to  the  action  of  gravity 
in  the  horizontal  position. 

When  the  sick  man  retires  or  the  weary  man  lies  down  it  is 

*  Marie  de  Manaciiue  :  Sleep,  its  Psychology,  Pathology,  Hygieue 
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not  merely  a  coiiventinnnl  matter  but  one  of  deep  physiological 
significance.  Since  it  adjusts  the  position  of  the  body  to  the 
most  favorable  condition  for  the  action  of  the  vital  organs,  as 
well  as  a  general  relaxation  of  the  organs. 

There  is,  also,  a  word  to  be  said  in  favor  of  the  position  upon 
the  stomach  and  face  from  a  phj'siological  point  of  view.  It 
may  appear  .an  uncomfortable  ixjsition,  yet  children  prefer  il  to 
any  other. 

The  back  position  will  cause  the  viscera  to  rest  their  weight 
upon  the  descending  circulatory  trunks,  at  times  a  stomach  full 
of  food  is  added  to  the  weight  and  the  trunk  circulation  may 
be  below  normal  while  there  may  be  an  abnormal  flow  of  blood 
to  the  brain  through  the  ascending  aorta.  The  position  iu  sleep, 
ihcu,  is  not  a  mutter  of  entire  iudifierence,  but  may  have  con- 
siderable iuflueucc  upon  the  general  health. 

Diseases.  The  effects  of  tbe  common  children's  diseases  are 
of  a  little  more  serious  nature  than  those  of  falliug.  The  organ- 
ism is  depleted  of  its  strength  while  valuable  time  is  lost  at  a 
critical  stage  in  practice.  The  returns  show  conclusively  that 
a  child  may  have  sufficient  strength  to  carry  the  body  but  he 
has  simply  forgotten  the  movemetits.  A  pitiful  case  was  reported 
by  a  mother  whose  child  had  been  ill  for  two  weeks  with  the 
measles  immediately  after  he  had  learaed  to  walk.  The  disease 
had  not  been  serious,  but  it  had  kept  him  in  bed.  After  recov- 
ering, when  he  tried  to  walk  again,  he  did  not  know  how  to  do 
it.  He  manifested  great  surprise  and  chagrin  at  his  failure,  for 
he  remembered  that  he  had  walked  before.  After  his  mother 
showed  him  how  to  place  his  feet,  he  eagerly  and  successfully 
followed  her  instruction.  This  lighter  form  of  disease  depletes 
the  physical  strength  but  temporarily,  and  up<jn  recovery  it  is 
soon  restored  without  entirely  destroying  the  mental  'image  or 
the  nervous  co-ordinations.  There  is,  however,  another  form 
of  disea.se  which  strikes  at  the  fundamental  root  of  motor-life, 
hence  it  invariably  proves  fatal  to  the  muscles  involved.  These 
are  ihe  diseases  characterized  by  the  progressive  weakuess  and 
atrophy  of  certain  groups  of  muscles,  or  cerebral  lesion  which 
•Mom  causes  paralysis  of  the  lower  without  similarly  affecting 
i  upper  extremities. 

theleim  "prD>;ressive  muscular  atrophy  "  was  formerly  ap- 

?d  to  a  single  type  of  disease  which  was  considered  a  desig- 

:ion  (or  au  entire  group  of  diseases.     Later  study,  however, 

abtished  two  distinct  diseases  instead  of  one — the  first  was 

"progressive  muscular  atrophy,"  as  described  by  Aran  and 

henne ;  the  second  pseu do- hypertrophic  muscular  paralysis, 

ous  different  forms  of  these  have  been  described  by  recent 

JUls.     The  varioiis  types  of  progressive  muscular  disease 
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have  been  established  to  accordance  with  their  topographical 
distribution  of  atrophy  and  hypertrophy. 

The  so-called  "progressive  muscular  atrophy"  is  a  spinal- 
cord  affection  which,  as  a  rule,  begins  late  in  life.     It  begins, 
in  general,  with  an  atrophy  and  a  corresponding  weakness  in, 
the  small  muscles  of  tlie  hand,  whence  it  extends  from  muscle 
to  muscle  to  the  deep  muscles  of  the  thenar,  to  the  flexors  and 
txtensors  of  the  forearm.     Then  to  the  flexors  of  the  upper 
'srra,  and  finally  to  the  muscles  of  the  trunk,  shoulders  and 
back.     Duchenne  recognized  the  fact  that  atrophy  may.  in  ex- 
ceptional cases,  begin  in  the  trunk,  shoulders  and  legs,     Sachs  ^ 
observed  several  cases  in  which  atrophy  in  the  lower  extremi- 
ties began  almost  simuUaneonsIy  with  that  in  the  upper  ex- 
tremities.    As  this  disea.se  progresses  the  wasting  of  the  raus- 
[Cles  becomes  more  and  more  extreme.     The  patient  loses  power 
^of  locomotion  and  becomes  bed-ridden  from  which  death  releases 
him  after  umuy  years  of  annoyance. 

Hoffmann  cites  the  case  of  a  girl  four  years  of  age :  At  birth 
the  child  was  entirely  uormal,  she  was  able  to  stand  at  nine 
months  of  age.  There  was  an  early  abnormal  development  of 
adipose  tissue.  Gradually  the  child  became  so  weak  that  she 
could  not  stand,  could  not  .sit  upright  in  bed.  could  not  turn 
around  without  assistance.  For  a  long  time  she  was  unable 
to  move  her  feet  and  aims.  She  lost  her  superfluous  amount 
of  fat  as  the  motor  disturbances  increased  gradually  and  became 
emaciated  especially  in  the  extremities  and  the  trunk. 

The  face  remained  full,  meutaliiy  good,  speech  normal,  mas- 
tication unimpaired,  the  child  could  lura  the  head  but  could 
not  raise  it  from  the  pillow.  The  paralysis  was  in  proportion 
to  the  atrophy  of  the  muscles.  The  nerve-trnnks  were  neither 
thickened  nor  sensitive  on  pressure.  The  paresis  and  atrophy 
of  both  upper  extremities  were  entirely  symmetrical,  and  the 
sensation  was  normal. 

The  muscles  of  the  back  and  abdomen  were  paretic,  the  long 
erectors  of  the  back  diminished  in  volume  and  power.  The 
gluteal  and  muscles  of  the  thigh  were  almost  completely  par- 
alyzed and  very  atrophic.  The  muscles  of  the  leg  were  atro- 
phic and  paretic.  The  movements  of  the  toes  were  almost 
normal.  The  paralysis  was  symmetrical  and  Baccid  leaving 
no  seusor>'  disturbance. 

Muscular  Pseu do- Hypertrophy  Js  characterized  by  its  occur- 
rence in  early  youth.  It  has  been  considered  as  the  most  pro- 
DouDced  form  of  primary  myopathics,  and  not  of  spinal  origin. 
But  as  nexv  types  of  muscular  diseases  were  described  the  cases 
reported  inchned  rather  to  the  spinal  than  to  the  pseudo-hyper- 
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Dr.  Ireland^  investigated  the  development  of  iii  cases  of 
idiots  who  learned  to  walk.  The  average  time  at  which  they 
learned  was  at  the  age  of  2  ^  years.  Five  of  these  are  stated 
to  have  begun  to  walk  at  one  year.  This  lateness  in  learning 
to  walk,  according  to  Dr.  Ireland's  report,  may  be  due,  in  some 
cases,  to  weakness,  in  others  to  nervous  disease,  but  there  are 
cases  where  the  child  appeared  strong  and  healthy,  and  the  de- 
ficiency was  in  the  power  of  mental  guidance.  The  gait  was 
awkward  and  was  acquired  along  the  line  of  least  expenditure 
of  effort,  and  it  was  never  changed  or  improved.  If  the  children 
were  required  to  walk  upon  a  plank,  they  were  successful  ac- 
cording to  the  degree  of  intelligent.  The  most  intelligent  suc- 
ceeded best.  They  balanced  the  body  poorly,  the  hands  were 
flapped  or  vibrated  about  instead  of  being  employed  to  seize 
and  hold  with  intelligence. 

A  comparative  study  of  idiots  and  imbeciles  and  normal 
children  produces  a  valuable  suggestion  which  shows  in  a 
measure  conclusively  the  part  played  by  intelligence  in  learn- 
ing to  walk.  The  average  age  at  which  normal  children  begin 
to  walk  is  12  months.  (Dr.  J.  Crozier  Griffith — Care  of  the 
Baby.)  The  imbeciles,  according  to  Dr.  Ireland,  begin  at 
about  2j^  years.  There  is  a  difference  of  r  J^  years  that  the 
normal  child  has  the  advantage.  The  physically  abnormal 
idiots  are  ruled  out,  so  that  under  normal  conditions  the  organ- 
isms would  function  at  about  the  same  time  in  the  two  cases. 
But  we  see  a  difference  of  r  5^  years.  This  difference  may  be 
due  to  two  causes.  First — the  psychic  activity  of  the  idiot  is 
more  sluggish  than  that  of  the  normal  child.  He  may  receive 
the  same  stimulations  but  these  do  not  establish  the  same  asso- 
ications  in  consciousness,  hence  he  lacks  the  prevision  of  the 
normal  child.  This  produces  the  second  or  physiological 
cause.  The  functioning  of  the  organs  is  delayed  because 
of  a  failure  to  take  advantage  of  wholesome  exercising  and 
experience.  The  former  to  stimulate  the  organism,  the  lat- 
ter to  form  the  basis  of  new  and  higher  activity.  When 
both  the  imbecile  and  the  normal  child  arrive  at  the  age  of 
twelve  months,  the  latter  has  been  responsive  and  has  been 
stimulated  to  activity,  his  bodily  organs  are  stronger;  he  has 
profited,  the  latter  has  not.  One  child  devises  methods  to  give 
expression  to  the  natural  desire  within  him,  and  often  changes 
these;  the  other  accepts  the  more  simple  means  which  require 
the  least  meutal  effort  and  they  are  adhered  to  without  change. 

^Hental  Affection  of  Children. 
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CONCLOSIONS. 


'"  Nature  has  succeeded  iu  makiug  a  man;  she  can  go  no 
farther.  Organic  evolution  has  done  its  work."  In  the  fore- 
going chapters  we  have  seen  how  the  human  organism  has 
assumed  the  upright  position,  expressing  the  fullest  range  of 
possibility  and  the  limit  of  organic  evohition.  In  concluding, 
let  us  further  consider  the  effects  of  this  attitude  upon  the  men- 
tal life.  'Masso  has  said  that  tbe  mobility  of  an  animal  is  an 
index  to  the  inteIHgence  of  it.  *'Auioiig  all  birds  the  parrot 
is  the  most  intelligent,  because  it  makes  more  use  tban  do 
all  the  other  birds  of  its  legs,  beak  and  tongue.  The  elephant 
is  more  intelligent  than  all  other  wild  animals,  because  he 
makes  use  not  only  of  his  legs,  but  also  of  his  snout  as  organs  of 
movement." 

If  the  state  of  intelligence  depends  upon  mobility  in  animals 
in  general,  whose  limbs  are  used  entirely  for  locoraotiou,  what 
an  enormous  advantage  is  given  to  man  over  other  creatures. 
His  bodily  size  and  weight  is  midway  between  the  small  and 
feeble  creatures  and  the  large  and  clumsy,  thus  combining 
grace  with  strength;  and  his  body  is  balanced  upon  one  pair  of 
limbs,  setting  the  others  free.  The  movement  of  the  arms  Js  as 
varied  asa  free- moving  radiusof  a  sphere;  add  to  this  the  infinite 
number  of  movements  of  the  digits  and  there  is  a  complexity  of 
enormous  significance  which  sends  its  impulses  to  the  central 
ner\fous  system.  Indeed  some  of  the  modern  writers  consider 
that  human  intelligence,  as  such,  has  arisen  in  direct  conse- 
quence of  man's  assuming  the  upright  posilion,  'so  close  is 
the  relation  existing  between  the  mental  life  and  muscular 
movements.  Many  persons  consciously  experience  this  iu  not 
being  able  to  think  if  they  suppress  the  muscular  movement. 

If  we  accept  with  Hoffding  the  conclusion  that  mental  and 
physical  activity  are  not  different  things,  but  opposite  sides  of 
the  same  thing,  we  can  accept  the  axiom  that  the  mind  can 
only  be  educated  through  the  senses,  and  the  more  senses  and 
the  better  they  are  developed  the  greater  will  be  the  possibility  of 
"lenlal  power. 

•>\y  are  the  arms  and  hands  by  the  erect  position  to 

.'W  and  varied  stimuli  hut  the  eye  is  raised  enlarging 

f  vision  in  the  farthest  horizon,  enabling  it  to  act  like 

or  the  other  senses  against  friend  and  foe.     The  eye 

the  skull  so  that  there  may  be  the  greatest  possible 

of  attention.     Perhaps  it  is  that  advantage  which 

sain  in  their  wider  range  that  gives  man  a  passioa 


id — Ascent  of  M»ii,  p.  99. 
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for  climbing  high  hills  and  mountains,  that  he  may  look  about 
over  the  wide  expanse.  What  a  feeling  of  exultation  does  he 
experience  as  he  views  the  plains,  cities  and  living  creatures 
lying  at  his  feet. 

The  proud  and  haughty  spirit  is  not  common  in  short  and 
stooping  persons,  but  it  manifests  itself  iu  the  strut  of  the 
pompous  person  which  plainly  over  emphasizes  the  upright 
position. 

The  attitude  of  prayer  is  not  without  its  significance. 

The  meek  and  humble  veil  their  faces  and  lie  prostrate  ;  the 
Greek,  who  stood  erect  with  up  lifted  countenance  offering  soul 
and  body  to  Apollo,  the  god  of  health  and  beauty,  furnish  us 
not  only  a  most  perfect  type  of  physical  strength  and  beauty 
but  his  intellectual  power  has  been  the  admiration  of  the  world. 

Physical  and  mental  life,  in  the  race,  in  the  individual,  come 
into  being ;  pass  through  simple  to  complex  stages  by  a  slow 
process  of  development ;  reach  their  zenith  of  power  and  return, 
making  the  cycle  complete.  But  a  slight  disturbance  in  either 
body  or  mind,  a  disease,  a  passion  has  a  tendency  to  undo 
shortly  what  has  been  a  long  and  difficult  process  of  growth. 

It  is  a  pleasure  to  make  acknowledgments  to  President  G. 
Stanley  Hall  for  suggesting  the  subject  of  this  paper  and  for 
delivering  to  me  a  syllabus  and  a  number  of  returns,  also  for 
his  valuable  suggestions  and  criticisms  from  time  to  time; 
to  the  other  members  of  the  faculty  of  Clark  University 
and  to  the  physicians  of  the  city  hospitals  of  Worcester  for  their 
assistance  from  many  sources;  to  Mrs.  A.  W.  Trettien  for  her 
assistance  in  summarizing  the  results  obtained,  and  to  the  many 
others  who  so  carefully  recorded  and  sent  the  facts  of  their  ob- 
servations, I  am  grateful. 
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substituted  with  reagents  G.  and  B,  (experiments  of  '96-' gy); 
they  were: — 

6°  Listening  to  interesting  reading.     (H'r'g.) 

•j°  Discriminating  between  pairs  of  clangs  differing  by  8,  4 
or  o  vibrations.     (D'c'n. ) 

As  a  comparison  of  two  tones  requires  a  period  of  at  least  3 
seconds,  and  again  as  it  takes  an  appreciable  time  for  interest 
to  be  aroused  in  listening  to  reading,  these  last  2  forms  of  dis- 
traction could  not  be  used  for  the  shorter  intervals;  they  were 
accordingly  applied  only  to  intervals  of  10,  20,  30,  40  and  60 
seconds.  On  the  other  hand  it  is  to  be  said  that  distraction  for 
the  one  second  interval  can  meau  only  that  the  '  set '  of  the 
reagent's  mind  is  diflFerent  from  that  for  an  unfilled  interval. 

Inasmuch  as  the  several  forms  of  distraction  are  applied  to 
six  different  norms  for  the  reagents  G.  and  B.,  and  to  three 
different  norms  for  reagents  L.,  W..  A.,  and  S.,  it  will  first  be 
necessary  to  consider  the  relation  of  pitch  to  the  number  of 

Table  V  (a). 

Percentages  of  right  cases  [r]  0/  reagents  L.,  W.,  A.,  S.,  for  the 
norms  540,  $60,  5S0,  with  differences  [A]  of  8,  4,  0  vibrations, 
with  ana  without  the  Distractions  Ad.,  Rd.,  Lt.,  M^,  M^.  Each 
percentage  given  is  usually*  based  on  7*  judgments  for  norms  560 
and  s8o,  and  on  36  judgments  for  norm,  ^ 40.  Nine  {9)  time  inter- 
vals from  I  to  60  sec. 


Reagent. 

Norm. 

No. 

D'n. 

D'n. 

No. 

D'n. 

D'n. 

No.  D'n. 

D 

'n. 

A 

r 

r 

A 

r 

r 

A 

r 

r 

560 

8 

W 

Ad 

96 

4 

81 

Ad 

83 

0 

42 

Ad 

25 

L. 

540 

8 

98 

Rd 

94 

4 

91 

Rd 

86 

o 

64 

Rd 

41 

580 

8 

91 

Lt 

87 

4 

85 

Lt 

91 

0 

41 

Lt 

8 

580 

8 

96 

M> 

93 

4 

82 

M> 

84 

0 

50 

Ml 

28 

560 

8 

92 

M' 

98 

4 

78 

M' 

88 

0 

53 

M2 

II 

560 

8 

86 

Ad 

79 

4 

60 

Ad 

64 

0 

64 

Ad 

63 

540 

8 

96 

Rd 

94 

4 

84 

Rd 

72 

0 

72 

Rd 

61 

W, 

580 

8 

90 

Lt 

83 

4 

78 

Lt 

75 

0 

81 

Lt 

49 

580 

8 

91 

M> 

91 

4 

74 

Ml 

66 

0 

69 

M» 

37 

560 

8 

93 

M" 

78 

4 

66 

M' 

68 

0 

56 

M" 

56 

560 

8 

89 

Ad 

83 

4 

71 

Ad 

7" 

0 

72 

Ad 

60 

540 

8 

88 

Rd 

90 

4 

88 

Rd 

75 

0 

73 

Rd 

63 

A. 

580 

8 

86 

Lt 

88 

4 

72 

Lt 

71 

0 

78 

Lt 

65 

580 

8 

92 

M' 

94 

4 

70 

M' 

73 

0 

83 

Ml 

56 

560 

8 

96 

M'' 

95 

4 

81 

M^ 

72 

0 

70 

M* 

42 

560 

8 

59 

Ad 

42 

4 

54 

Ad 

53 

0 

19 

Ad 

13 

S. 

540 

8 

64 

Rd 

73 

4 

60 

Rd 

61 

0 

25 

Rd 

25 

580 

8 

60 

Lt 

61 

4 

45 

Lt 

72 

0 

44 

Lt 

13 

580 

8 

57 

M> 

66 

4 

55 

Ml 

53 

0 

33 

Ml 

22 

560 

8 

49 

M^ 

.47 

4 

50 

M!" 

44 

0 

28 

M" 

14 

*Ib  the  case  of  A.  tbe  percentages  arc  based  on  60  to  7a  judgmeiita. 
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right  and  wrong  judgments  before  proceeding  with  the  discus- 
sion of  the  effects  of  distraction.  Table  V  gives  a  summary 
for  all  time  intervals  of  the  percentage  of  right  judgments  for 
all  norms,  and  for  all  forms  of  distraction  with  the  three  dif- 
ferences of  vibration  (8.  4,  o,)  between  norm  and  variable. 
Luft,  as  is  well  known,  found  that  the  absolute  discriminative 
sensibility  was  about  constant  for  the  region  which  includes 
our  norms.*  Wolfe's  results  on  the  other  hand  indicate  rather 
a  decrease  in  the  number  of  right  judgments  with  the  increase 
in  height  of  tone,'  whilst  Meyer  reports  a  fairly  constant  value 
for  the  region  200  to  6co  vibrations  and  a  lower  value  for  100 
and  1,200  vibrations*  with  Stumpf  as  reagent. 

Our  results  with  the  first  set  of  reagents  (Table  V  a)  show 
more  correct  judgments  for  N  =  540  than  for  N  =  560  or  580, 
but  in  some  cases  less  correct  judgments  for  560  than  for  580. 
These  norms,  however,  differ  so  little  that  for  the  first  set  of 
results  the  question  of  the  relation  of  pitch  to  discriminative 
sensibility  need  not  be  taken  into  account. 

For  reagents  G.  and  B. ,  taking  the  extremes  of  norms  used 
under  similar  conditions,  the  averages  for  differences  of  8  and 
4  vibrations  (without  D)  are: — 

Per  cent,  right  cases  for  G.  and  B. 


Norm. 

A=±8 

A  =  ±4 

Norm. 

A=±4 

540 
576 

92.5 
86.5 

80.0 
77.5 

640 

768 

66.5 

53-0 

The  experiments  with  norms  640  and  768  are  based  on  results 
with  time  intervals  10  to  60  seconds,  and  therefore  are  not 
strictly  to  be  compared  with  the  results  from  norms  540  and 
576.  The  indications  from  these  figures  are  in  favor  of  a  decrease 
in  the  absolute  sensitiveness  to  difference  with  increase  in  pitch; 
but  the  mean  variation  of  these  averages,  if  they  may  bear  the 
name,  is  too  great  to  permit  much  reliance  to  be  placed  on  the 
indications.  We  shall,  therefore,  proceed  to  the  discussion  of 
the  distraction  experiments  without  regard  to  any  general  law 
of  variation  of  the  liminal  difference  with  pitch. 

Of  the  seven  (7)  forms  of  distraction  mentioned  above,  the 
'intonation'  of  interesting  literature,  and  the  listening  to  read- 
ing were  the  most  distracting  in  the  sense  of  being  the  most 

*Laft:  Ueb.  d.  Unterschiedsempfindlichheit  f.  Tonboben.  Phil. 
Stnd.,  V,  S.  529, 

'Wolfe:  Unt'g  u.  d.  Tongedacbtniss.     Phil.  Stud.,  Ill,  S.  561. 

•Meyer:  Ueb.  d.  Unt'dsemp'k't  f.  TonhShcn.  Z.  /.  Psy.,  XVI,  S. 
357- 
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Nuntber  of  instances  of  increase,  equality  and  decrease  in  percentages 

of  rt^ht  cases  for  all  forms  of  distraction  as  compared  with 

the  percentages  for  undistracted  intervals. 


No.  of  instanccB  of 

No.  of  instances  of 

No.  of  instances  of 

Increase  la%  of  rieht 
casea  with  mstractTon. 

equality  in  %  of  ri^ht 
casea  with  distraction. 

decrease  in  ^  of  right 
casea  with  distraction. 

A  = 

±8 

±4 

0 

±8 

=t4 

0 

±8 

±4 

0 

Reagent  L 

2 

4 

0 

0 

0 

0 

3 

I 

5 

"       W 

0 

2 

0 

I 

0 

I 

4 

3 

4 

"       A 

3 

I 

0 

0 

I 

0 

2 

3 

5 

"       S 

3 

3 

0 

0 

0 

I 

3 

2 

4 

"       G 

I 

2 

0 

0 

0 

I 

4 

3 

4 

"       B 

2 

0 

I 

I 

0 

0 

2 

5 

4 

Total 

II 

13 

I 

2 

I 

3 

17 

17 

26 

conld  conclude  that  it  increased  the  accuracy  about  Yi  as  often 
as  it  decreased  it,  and  in  a  few  instances  bad  no  effect. 

Very  different  are  the  results  or  the  accompaniments  of  dis- 
traction for  A  =:  o :  only  once  do  we  find  any  instance  where  the 
distraction  was  accompanied  by  an  increase  in  accuracy  of 
judgment,  while  in  26  instances  the  accuracy  was  decreased. 
Here,  as  in  the  effects  of  the  flight  of  time  without  distraction, 
the  objectively  like  cases  seem  to  differ  indeed  from  the  unlike 
this  stimuli  in  their  relation  to  the  processes  of  judgment,  and 
makes  still  more  questionable  the  propriety  of  mixing  the 
results  of  like  and  unlike  stimuli  together  into  general  averages, 
in  these  so-called  memory  experiments. 

The  next  questions  that  naturally  arise  are  : 

1°  Is  the  excess  of  about  Yi  wrong  judgments  in  the  ex- 
periments with  distraction  for  differences  of  8  or  4  vibrations  to 
be  attributed  to  any  particular  forms  of  distraction? 

2°  Is  there  any  correspondence  between  the  reagents'  estimate 
of  the  depth  and  absorbing  power  of  a  given  distraction  and  an 
increase  in  wrong  judgments?  Tabulating  the  instances  where 
D  was  accompanied  by  an  increase  or  a  decrease  of  right  judg- 
ments, or  where  no  change  took  place,  we  find  for  the  several 
values  of  a  and  for  the  several  kinds  of  D  the  following  table. 

An  effect  of  distraction  apparent  in  the  following  table  is 
more  noticeable  in  this :  it  is  that  distraction  affected  differences 
of  8  and  4  vibrations  about  equally;  for  4  reagents  with  5  forms 
of  distraction  a  difference  of  8  vibrations  resulted  in  8  in- 
stances of  increase  and  II  of  decrease  in  the  percentages  of 
right  judgments,  and  a  difference  of  4  in  9  instances  of  increase 
and  10  of  decrease.  For  six  reagents  with  the  first  3  forms  of 
distraction,  the  corresponding   figures  for    A  =:  8  and  A  =  4 
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Jncnase  (*'■•)  decrease  (^de.")  and  equality  (.eq.'i  in  percentage  of  right 
judgments  in  distraction  comparisons. 


Diat'D  Ad. 

"  Rd. 

*•  U. 

"  Ml. 

"  M2. 

"  Hrg. 

"  Den  I. 

"  Den  a. 

"  Den  3- 
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alike,  are  an  increase  of  7  and  a  decrease  of  ten  ( 10).  These 
figures  are  not  easily  intelligible  on  the  basis  of  a  memory- 
image  theory  of  eompariaon. 

In  ansn*cr  to  the  first  of  the  above  questions,   it  cannot  be 
said  that  the  distracting  powers  of  any  of  these  forms  of  occupa- 
tion was  ver>-  much  in  excess  of  any  other.     The  first  series  of 
experiments  with    the  interpolated   discrimination   of  pairs  of 
tones  (.Hem")  gives,  indeed,  4  instances  of  decrease  and  none  of 
increase,  but  the  last  series  (with  a  different  norm)  gives  3  of 
increase  and  1  of  decrease.     And  here  it  may  be  objected  that 
counting  the  nnmber  of  instances  of  increase  or  decrease  is  too 
rough  a  way  to  estimate  the  effects  or  accompaniments  of  dis- 
traction, and  that  the  amount  of  effect  as  expressed  in  each 
percentage  should  be  taken  into  account.    But  W..  to  take  one 
of  many  examples,  drops  from  .93  to  .78  for  a  difference  of  8 
vibfalions  with  the  distraction  M '.  but  rises  for  the  same  dis- 
:ikw  from  66  to  68  for  a  difference  of  4  vibrations.      The 
Nations  of  the  percentages  are  too  great  to  permit  any  com- 
ison  of  them  in  pairs;  but  by  lumping  all  the  resntts  for 
kinds  of  distraction  and  for  all   reagents  together  wc  get 
«es  which,  if  they  have  no  worth  as  absolute  values,  illus- 
c,  in  all  probability,  the  general  trend  of  the  accompani- 
nu  of  distraction.     A  further  objection  might  be  raised  to 
2  effect  that  a  careful  determination  of  the  t\'pe  to  which 
h  reagent  bekmged  should  have  preceded  the  experimenta- 
It  is  a  holt  c^  the  inreskigatioo  that  not  enough  attention 
(TVCQ  10  the  obserrationsof  the  reagents  on  the  xoental  pro- 
n  play  during  the  interrals.     On  the  other  hand,  there  was 
ailger  with  coaipttrati\'et>-  new  and  very  cooscieatious  re- 
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agents,  of  stimulating  introspection  to  an  extent  that  would 
have  prevented  all  regularity  in  judgment.  However,  the  expe- 
riments were  in  part  undertaken  to  determine  what  sensory  or 
motor  vehicle,  if  any,  existed  which  carried  over  the  memory 
image  of  the  first  sound  to  the  moment  of  comparison  with  the 
second.  To  this  end  we  used  such  a  'drag-net'  form  of  dis- 
traction as  intoning  interesting  reading  to  act  at  once  on  any 
form  the  memory  image  might  take,  together  with  special 
aim  at  the  "  Mitsingen."  In  contrast  with  this  was  the  purely 
special  form  of  discriminating  between  tones,  which  was,  of 
course,  designed  to  act  on  the  acoustic  or  rather  auditory  form 
of  memory  image.  Between  the  two,  with  no  especial  sensory 
or  motor  disturbances,  lay  one  of  the  most  efficacious  forms  of 
distraction — listening  to  interesting  reading  (Hrg). 

The  question  as  to  the  agreement  between  the  subjective 
impression  of  the  depth  or  absorbing  power  of  a  given  abstrac- 
tion and  the  decrease  in  the  percentage  of  right  judgments  is 
also  to  be  answered  negatively.  Beginning  with  the  intonation 
of  interesting  reading  as  the  most  absorbing  form  of  distraction, 
next  in  order  came  reading  letters  of  words  read  backwards, 
and  last  and  least  the  counting  of  metronome  beats  M  *  and  M '. 
As  the  discrimination  of  pairs  of  sounds  aflFected  only  2  re- 
agents we  shall  consider  them  separately.  Tabulating  the 
results  for  the  4  reagents  L.,  W.,  A.,  S.,  who  were  acted  on  by 
the  above  5  forms  of  distraction,  we  find  for  A  =  ±  8  and  ±  4 
the  following  instances  of  increase  (in.)  or  decrease  (de.)  in 
percentages  of  right  cases  as  compared  with  intervals  without 
distraction. 

Rd.  Ml  AA  Lt.  Ml 

in.  3  3  3  4  4 

de.  5  5  4  4  3 

There  is  very  little  indication  here  of  any  correspondence  be- 
tween the  depth  of  absorption  and  decrease  in  accuracy  of 
judging.  The  most  absorbing  form  of  D — reading  with  into- 
nation (Lt),  is  accompanied  more  often  with  an  increase  in 
percentage  of  correct  judgments  than  the  least  absorbing  form, 
of  counting  metronome  beats  at  the  rate  of  1.5  a  second.  No 
very  great  amount  of  significance  can,  however,  be  attached 
either  to  the  relative  or  absolute  values  of  these  figures;  it 
might  happen  that  experiments  with  more  reagents  or  more 
experiments  with  the  same  reagents  would  change  the  order  of 
the  series.  But  there  is  very  little  probability  that,  except  by 
chance,  the  figures  would  ever  show  even  an  approximate  cor- 
respondence between  the  amount  of  subversion  of  judgment 
and  the  subjective  estimate  of  the  depth  of  distraction. 

As  was  remarked  above,  the  A  =  o  comparisons  show  the 
effects  of  distraction  much  more  strongly  than  the  differences 

JOU»HAI,^5 
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a  and  4,  and  a  more  decided  answer  to  Ihe  question  in  regard  to 
tbc  correspondence  of  depth  of  distraction  and  subversion  of 
judgment  might  reasonably  be  looked  for  in  these  cases.  The 
following  table  gives  the  iucrease  (+)  or  decrease  (-)  of  the 
distraction  judgments  for  a  ^o  reckoued  iu  per  cents  of  Ihe 
undistracted  intervals. 

Tabi.ii  VIII. 

Dtcreasg  in  percemiages  of  correct  judgments   with  distra£tioHS  for 

each  reagetti  in  A  —  o  com^risoHS. 


Di^erencett  in  %  for  the  Acveral  forms  of 

diBtracuoD  A  =  o. 

h. 

M«  —79      Lt   —76 

M»  —44  1  Ad  —40 

Rd  —36 

w. 

M*  —47      Lt    —40 

Rd  —15 

Ad  —  2 

M*        0 

A. 

U«  —40 

M»  -33 

Lt    —17 

Ad  —15 

Rd  — £4 

S. 

tt    —70 

SP  —50 

M'  -33 

Ad  —33 

Rd       0 

G. 

U   —6a 

Rt*  -35 

Ad  —  0 

— 

— 

B. 

Lt    —15 

Rd  —19 

Ad   —15 

— 

— 

We  ha\-e  here  the  somewhat  unexpected  result  that  the  count- 
ing of  metronome  beats  (Mi  and  Mi)  which  is  the  least  absorb- 
ing form  of  distraction,  together  with  the  intonation  of  interesting 
reading  (Lt)  which  is  the  mo.st  absorbing,  seem  to  have  the 
strongest  subverting  effect  on  the  judgments,  whilst  adding 
(Ad)  and  reading  letters  backwards  l,Rd)  have  the  weakest. 

From  the  memory  image  standpoint,  it  does  not  add  to  the 
iutelligibility  of  the  situation  that  Mi  had  the  strongest,  and 
Ml  the  weakest  subverting  effects  on  the  judgments  of  W.  A 
further  consideration  of  these  results  will  occupy  us  in  the 
special  discussion  of  the  A  =0  judgments;  here  we  have  sim- 
ply to  remark  that  iu  the  cases  where  distraction  seemed  10  have 
the  strongest  iDfluence,  there  is  no  congruence  between  the 
degree  of  distraction  and  the  subversion  of  judgment. 

The  experimenis  with  discrimiuatiun  of  interpolated  pairs  of 
clangs  as  distraction  were  carried  out  with  two  reagents  only — 
S.  and  B..  but  at  a  considerable  length.  Three  (3)  main  norms 
640,  660  and  76H  were  used,  and  three  minor  or  distraction  norms 
620,  528  and  S80.  for  which  ^  also  had  the  values  ±S,  ±4  and 
o.  To  the  10,  20,  30,  40  and  60  second  inter\'als  were  applied 
respectively  i.  2.  3,  4  and  6  pairs  of  distraction  judgments; 
thus  with  the  interval  of  60  seconds,  after  the  main  norm  came 
6  pairs  of  successive  clangs,  each  pair  of  which  was  to  be  com- 
pared in  respect  to  pitch  aud  the  judgment  noted.  Then  came 
the  D  or  main  variable  clang  which  was  to  be  compared  with 
the  first  of  the  series^  The  general  results  of  this  experimenta* 
lion  have  already  been  given  in  Table  V;  in  Table  IX  we  give 
the  detailed  results  for  each  time  inter\-a]. 
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No.  0/ right,  wrong,  like,  and  doubtful  judgments  for  norms  640,  660, 
768,  without  ana  with  distractions  due  to  discriminating  between 
pairs  of  sounds.  For  each  time  interval  and  for  each  reagent  40 
judgments  with  and  40  judgments  without  distraction.  Differences 
of  main  norm  and  comparison  ^  4  vibrations . 


REAGENT  G. 

Reagent  B. 

No 

D. 

D. 

No 

D. 

D. 

r 

w 

Ill 

0 

r 

W 

111 

? 

r 

w 

Ill    ? 

r 

w    111 

? 

10  sec. 

25 

7 

8 

0 

18 

13 

9 

0 

30 

13 

8    0 

18 

9     13 

0 

20  sec. 

23 

II 

b 

0 

23 

6 

II 

0 

31 

12 

6    I 

23 

10      7 

0 

30  sec. 

32 

13 

5 

0 

32 

12 

6 

0 

27 

IT 

2    0 

30 

15      5 

0 

40  sec. 

32 

9 

9 

0 

30 

10 

10 

0 

21 

15 

4    0 

17 

10    13 

0 

60  sec. 

21 

12 

7 

0 

32 

9 

9 

0 

22 

13 

5    0 

18 

II     II 

0 

Totals, 

"3 

52 

35 

0 

105 

50 

45 

0 

III 

63 

25     I 

96 

55    49 

0 

Taking  the  '  r  *  cases  exclusively  we  find  that  G.  lost  with 
distraction,  for  intervals  of  10  and  40  seconds — held  her  own  for 
20  and  30;  and  gained  for  60.  B.  loses  for  all  r  intervals  except 
for  20  seconds.  But  if  we  take  the  decrease  in  wrong  cases  as 
our  guide  we  find  that  G.  loses  twice  with  distraction  and  gains 
3  times, whilst  B.  loses  once  and  gains  4  times.  If  we  distribute 
the  'like '  judgments  equally  between  the  right  and  the  wrong, 
we  get  about  an  equal  number  of  right  cases  for  each  reagent 
with  and  without  distraction.  But  it  is  doubtful  if  we  have  any 
right  to  make  any  such  distribution  in  experiments  of  this  kind. 
The  assumption  on  which  such  a  procedure  rests  is  that  the 
constant  and  variable  errors  are  similar  in  kind  and  in  distribu- 
tion for  the  equal  and  unequal  stimuli,  an  assumption,  which, 
as  has  already  been  shown,  is  far  from  being  correct  for  this 
form  of  comparison.  Beside  the  disproportionate  increase  in 
wrong  cases  in  passing  from  unequal  to  equal  stimuli,  there  is 
to  be  added  a  contradictory  tendency  in  the  like  judgments 
according  as  they  are  applied  to  equal  or  unequal  stimuli. 
G.,  for  example,  shows  a  tendency  to  underestimate  the  second 
tone  for  objectively  like  cases,  and  to  overestimate  it  when  the 
norm  and  variable  are  unlike.  In  some  of  the  preceding  tables 
the  likes  and  doubtful  judgments  have  been  distributed  be- 
tween the  right  and  wrong  cases,  for  the  salce  of  comparison 
with  similar  tables  in  other  investigations,  but  the  writer  feels 
that  the  warrant  for  applying  the  general  procedure  in  the 
method  of  right  and  wrong  cases  to  experiments  of  this  kind 
has  yet  to  be  shown. 

The  results  of  the  experiments  with  distraction  reflect  very 
fairly  the  diflFerent  opinions  of  different  psychologists  in  regard 
to  the  effects  of  attention  during  the  time  interval.      Wolfe 
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inclines  to  the  belief  that  the  accuracy  of  comparison  depends  in 
great  measure  on  the  exertion  of  attention  during  the  inter- 
val,* though  he  remarks  cases  where  no  trace  of  the  first  tone 
sucmH  tu  be  prcJicnt  fur  the  attt;ntiou  to  act  on.  Lehuianu,  on 
the  other  hand,  found  that  his  rcaKcnis  could  discriminate 
btlter  between  gray  disks  if  they  did  not  ooncemrate  iheir 
attention  on  a  memory  image  in  tlie  interval.'  Hamlin  finds 
that  The  application  of  attention  to  the  first  stimulus  during  the 
interval  is  mnre  likely  to  distract  than  to  fix  the  fading 
memory  image.*  Radoslawowv  concludes  that  a  distraction  of 
of  attention  during  the  time  interval  actually  increases  the 
■'sharpness"  of  memory  for  lines,  and  his  cxplaualiun  of  this 
result  is  that  by  repealed  reproductions  uf  the  norm  the  memory 
for  il  becomes  '  blunted;'  when,  however,  the  mind  is  otherwise 
busied  iu  the  interval  of  comparison  the  original  impression 
reuiains  fresh,  and  its  repruductlou  through  the  associative 
action  of  the  second  stimulus  can  take  place  with  greater  ease 
and  accuarcy.*  In  view  of  this  explanation  it  is  not  going  too 
far  to  say  that  had  Radoslawowv's  re«iults  shown  an  increase  of 
accuracy  with  attention  directed  to  the  memory  image  of  the 
norm,  the  effect  would  have  referre<i  to  the  law  of  repetition. 
So  plaslic,  to  paraphrase  Clifford,  is  psychological  explanation 
when  it  has  physiulogic  clay  for  its  wheel.  But  with  one  form 
of  distraction  iu  particular,  Radoslawowv  found  a  marked  de- 
crease in  accuracy,  and  this  was  where  a  line  was  exposed 
shortly  liefore  the  variable  and  differing  from  it  by  a  value  not 
far  from  the  litninal  difference.  The  decrease  in  accuracy 
through  the  interpolation  of  this  line,  Radoslawowv  refers  partly 
to  '  mistaken  '  comparisons  of  variable  and  distracting  lines,  and 
partly  to  a  blotting  out  of  the  image  of  the  norm.  As  this 
form  of  distraction  is  analogous  to  that  used  by  us  in  our  last 
.series  of  experiments,  it  may  not  be  out  of  place  to  examine 
Radoslawowv's  woik  somewhat  in  detail.  Using  2  reagents,  a 
norm  of  30  millimeters,  distraction  distances  varying  from  26 
*r.  ^^  mm,  aud  a  minimal  cbange  of  0.5  mm.,  Radoslawowv 
luid,  tf.  g. ,  that  the  intervening  line  disturbed  the  comparison 
the  case  of  reagent  Seyfert,  so  long  as  it  differed  from  the 
rm  by  about  o.S  mm. — the  value  of  the  Uminal  difference 
'  Ibe  reagent.  It  cannot,  however,  be  said  that  the  method 
minimal  changes  was  used  by  R.  iu  a  legitimate  way.  for  the 
■.eps'  of  the  variable  were  anything  but  minimal;  iu  the  case 
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of  reagent  Mobius  (p.  400),  for  example,  in  9  sets  of  experi- 
ments out  of  18  the  minimal  change  was  0.5  mm.,  the  maximal 
difference  was  0.5  mm.,  and  the  mean  variation  zero,  which 
means  that  the  reagent  noticed  a  change  with  the  very  first 
step  in  half  of  the  experiments,  and  that  this  step  was  noted 
as  "minimal."  In  the  case  of  the  other  reagent,  in  34  sets  of 
experiments  (10  determinations  of  the  liminal  difference  to  an 
experiment)  the  variable  was  moved  4  steps  in  3  sets,  3  steps 
in  16  sets,  and  2  steps  in  15  sets.  This  is  hardly  more  than  a 
travesty  on  the  method  of  minimal  changes.  Granting  that 
the  method  was  carefully  used,  it  is  hard  to  see  how  the  intro- 
duction of  a  single  line  between  norm  and  variable  could  lead 
to  anything  but  a  series  of  comparisons  somewhat  after  the 
method  of  mean  gradation.  The  writer  surmises  that  Rado- 
slawowv  would  have  had  fewer  cases  of  mistaken  comparisons 
had  he  used  pairs  of  lines  for  filling  the  time  instead  of  the 
mediating  single  line.  How  this  investigator  distinguishes 
between  cases  of  blotting  out  of  the  norm,  and  false  compari- 
son is  not  clear;  the  evidence  for  it,  so  far  as  we  can  see,  is  de- 
duced from  the  figures  and  is  not  given  by  introspection. 

The  main  conclusion  to  be  drawn  from  the  distraction  experi- 
ments is  that  judgments  of  tone  discriminations  can  take  place, 
and  in  the  majority  of  our  experiments  did  take  place,  without 
conscious  comparison  between  the  present  sensation  and  a  mem- 
ory-image of  a  past  sensation.  When,  for  example,  a  reagent, 
after  a  long  time-interval  filled  with  interesting  reading,  from 
which  he  had  to  be  practically  aroused  by  a  sharp  signal  in  order 
to  prepare  himself  for  the  apprehension  of  the  second  tone,  never- 
theless delivered  a  judgment  with  a  feeling  of  considerable 
security,  it  is  idle  to  speak  of  'memory  images'  or  indeed  of 
comparison  in  the  ordinary  meaning  of  the  word.  Or  when  a 
reagent,  after  having  accurately  discriminated  six  pairs  of 
tones,  decided  with  ease  that  a  tone  just  given  is  like  or  unlike 
a  tone  4  vibrations  higher  or  lower  sounded  60  seconds  before, 
and  is  correct  in  these  decisions  63  times  in  100,  it  is  evident  that 
the  ordinary  theories  of  tone  comparisons  need  readjustment. 

No  more  is  it  explicable  on  the  theory  of  memory  comparison 
that  there  should  not  have  been  a  great  increase  in  doubtful 
judgments  in  passing  from  undistracted  to  distracted  discrimina- 
tion, or  indeed  in  failures  to  judge  at  all,  or  that  the  several 
forms  of  distraction  should  not  have  shown  a  far  greater  differ- 
ence in  effect  than  was  actually  the  case.  Both  introspection 
and  the  numerical  results  in  our  work  point  to  the  form  of  dis- 
crimination which  we  may  term  free  judgments  (as  opposed  to 
'bound') — the  kind  commonly  given  in  ordinary  life  when  w^e 
speak  of  a  heavy  book  or  a  tall  man,  etc.  Martin  and  Miiller 
have  shown  that  such  a  form  of  j  udgment  existed  in  their  ex- 
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periments  with  weijfhts;^  this  form  of  judgment  they  call 
'absolute.'  but  we  think  the  term  'free'  is  probably  belter  for 
psycholc^ical  purposes,  beiug  already  in  use  for  the  phenomena 
of  reproduction.  This  matter  of  free  jiidgmfnls  we  shall  dis- 
cuss later  in  connection  with  the  consideration  of  the  '  like  * 
cases.  Meanwhile,  it  may  be  worth  while  to  examiue  more 
critically  than  has  so  far  been  the  cast-,  the  value  of  the  memory- 
image  theory  as  an  explanation  of  discrtmioaiive  judgmeut. 

2.     Mkmory  Imagk  Tkkory  of  Discrimination. 

What  may  lie  called  an  authoritati^-e  statement  of  the  memory- 
image  theory  is  to  lie  found  in  A.  Lehmann's  second  research 
on  Recognition.'  Noting  in  the  comparison  of  two  stimuli,  the 
tendency  to  overestimate  the  second,  he  says:  '*In  the  act  of 
comparison  the  second  sensation  is  always  compared  with  the 
memory  image  of  the  first,  and  inasmuch  as  the  memory  image 
must  be  fainter  than  the  pn.-seut  sensation,  the  latter  will  be 
estimated  proportion  a  icly  stronger:  i.  e.,  it  will  be  overesti- 
mated. As  the  memory  image  sinks  towards  zero  with  the  in- 
crease of  time  elapsing  between  the  two  sensations,  the  more 
pronounced  will  be  theoverestimaiion  of  the  second  ."iensation," 

Lebmann  found,  however,  that  the  theory  was  n»rt  .strictly 
confirmed  by  his  own  experiments  on  memory  for  sounds — the 
sound  image,  after  6  seconds,  for  example,  "having  come  back 
almost  to  iis  original  strength. ' '"  so  he  falls  back  on  the  hypoth- 
esis of  periodic  phases  of  the  memory-image.  The  additional 
contradicting  fact  appearing  in  his  experiments,  of  the  frequent 
undere^iimation  of  the  second  stimulus,  he  makes  no  attempt 
to  explain,  and  the  details  which  he  gives,  both  in  the  matter 
of  results  and  of  the  conditions  of  experimentation,  are  too 
scanty  to  enable  one  to  form  a  fair  and  intelligent  criticism  of 
the  work.  It  does  not  appear,  however,  that  he  became  aware 
of  these  Buctuating  memory  images  through  introspection,  or 
that  he  made  any  attempt  to  show  them  directly:  as  in  the 
case  of  Wolfe,  their  power  seems  to  have  been  implicitly  infened 
— on  the  U'lsis.  probably,  of  the  apparently  self  evident  proposi- 
tion, that  a  judgment  luvolviug  comparison  must  come  from  an 
act  of  comparison  in  which  the  things  compared  are  present  iu 
consciousness. 

When  wc  come  to  extend  the  notion  of  a  vanishing  or  fading 
iiinuor>-  image  to  other  characteristics  of  sensation  and  espec- 
tally  to  qualities  of  sensation,  it  is  not  dear  what  is  meant  by 
bdmg  or  changing,  and  indeed  we  find  here  a  reflection  of  the 
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contradictions  in  respect  to  the  accuracy  of  sensory  memory 
noticed  in  our  first  article.  Thus,  it  has  been  deduced  that  the 
memory  image  of  a  light  sensation  may  fade  either  towards 
black  or  towards  white^  or  towards  a  mean  or  type."  In  the 
matter  of  memory  for  colors  the  question  becomes  more  com- 
plicated. Does  fading  or  growing  dim  here  imply  a  decrease 
in  saturation  or  a  drift  towards  an  adjacent  part  of  the  spectrum  ? 
Does  the  memory  image  for  red  fade  towards  pink  or  cherry, 
or  is  it  towards  orange  or  purple? 

Does  the  memory  image  of  the  first  of  two  successive  tones 
fade  towards  the  high  or  low  end  of  the  tone  series,  or  does  it 
merely  fade  in  intensity  and  so  seem  to  drift  towards  low? 
Turning  to  Table  X  we  find,  for  example,  for  the  last  reagents 

Tablb  X. 

Distribution  of 'like'  (111),  'higher'  (h),  'lower'  (1),  and  doubt/uKJ) 

judgments  with  and  without  Distraction  /or  reagents 

George  and  Bullock. 


G. 

B. 

D 

Vibrations. 

No  DiB- 

traction. 

Dlimic-  j  *;  ^. 

HI  h    3  i       D 

No  Dis- 
traction. 

Distrac- 
tion. 

Ill  h    1    ? 

Ill  b    1    ? 

Ill  h    1    ? 

540 

1 

24 

2 

15 

5 
3 

6 
9 

45 

3 
I 

34 

6 
I 

3 
5 

5:69 
684 

67 
93 

h 

1 

39 

17 
4 

253    I 

5 

7 

43 

5 

5 

9 

61 

1 

I 

7a 

75 

&5 

85 

560 

h 
1 

17 
-1 

s 

7 

55 
4 

13 

59 

.— 

7 

2 

13 
3 

",47 

J3,7fi 
6783 

31 
73 

93 

1 

39 
19 

lie' 
541a 

3  50 

— 

24 
7 
9 

S 

55 
6 

4 
8 

55 

- 

Sr 

75 
69 

57 
79 
79 

576 

1 

18 

5 

4 

9 

49 
3 

9 

65 

^~ 

7 
5 
5 

7 
42 
14 

23 

S3 

50 

68 
90 

"9 
5» 
74 

27 
3 

S 

e,  3 

57|ii 
1255 

t3 

7 

46 

6 

7 
14 

49 

4 
3 

.2 

75 
So 

77 

56 
66 
59 

640 

h 

1 

'7 
14 

61., 

391^9 

9'59 



15 
1.1 
'3 

5 
13 

14 

5^ 

47 
54 
S3 

44 
50 

67 

I 

15 
7 

5 

713 
55    9 
3134 

I 
I 

2 

7 

11 

60 
10 

7 
6 

38 

I 

4 

43 
77 
49 

39 

8S 

68 

640 

h 
1 

7 
S 
9 

1 
Ii|i4 

6,49 

^~ 

5 
9 
S 

15 

12 
s 

34 

22 
70 
77 

16 
73 
53 

h 
1 

13 
I 
6 

9  10' 

10  471  I 

17 

5 
11 

24 

3 
6 

26 

I 

41 
86 

74 

53 
83 
+3 

660 

8 
8 

S 

7 
4 

5  — 

4'— 

3i|- 

7 
3 

6 
7 

7 

33 

40 

45 

78 

35 
36 
5a 

'  h 
1 

8 

3 

5    6 

29   7 
829 

S 

6 

II 

9 

3' 

? 

3 
3 

X3 

42 

73 
72 

40 

77 
55 

768 

b 

1 

7 
3 
7 

4 
6 

9 
'7 
27 

S 

10 

7 

3 

n 
5 

13 

56 

35 
45 
68 

25 
43 
70 

1 

\ 
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B.  and  G.  ( without  distraction)  that: — 
With  reagent  G., 

Norm-h  was  judged  "lower"  104.  times  or  23%  of  'h.' 

Norm-1  was  judged  "higher"  35  times  or    S%  of  '1.' 

Norm~h  was  judged  "like"  43  times. 

Norm-1  was  judged  "like"  57  times. 
With  reagent  B., 

Norm-h  was  judged  "lower"  49  times  or  1296  of  'h.' 

Norm-1  was  judged  "higher"  66  times  or  17%  of  '1.' 

Norm-li  was  judged  "like"  38  limes. 

Norui-1  was  judged  "like"  42  times. 
In  each  reagent,  therefore,  the  memory  image  must  ha\*c 
drifted  in  each  directiou;  in  the  case  of  G.  with  a  prevailing 
tendency  towards  the  higher  end  of  the  tone  series,  and  with 
B.  tow^ards  the  lower  end, — both  reagents  being  wholly  unaware 
of  these  processes.  Now  the  nature  of  tone  slimuli  is  such 
that  we  cannot  adopt  the  elastic  explanation  advanced  by  MUn- 
sterberg  in  explaining  similar  results  with  shades  of  gray,  1".  r, 
that  the  memory  image  faded  cither  way  according  to  the  posi- 
tiveues.s  of  the  impression — a  light  .shade  being  more  positive 
for  some  reagents,  and  a  dark  shade  for  others.  For  in  the 
series  of  tones  judged  by  these  reageuts,  reaching  from  540  to 
768  vibrations,  it  can  hardly  he  said  that  one  tone  was  more 
•  positive  '  than  another,  nor  in  the  series  of  tone  sensations  is 
there  the  analogue  of  the  assimilative  and  dissimilative  processes 
which  makes  possible  such  an  explanation  as  Miinslerberg's. 
But  according  to  the  memory-image  theory  the  abo\'e  figures 
would  iudicate: — 

i"*  That  the  memory  image  forG.  faded  more  strongly  towards 
'low,'  and  for  B.  more  strongly  towards  'high.' 

2'*  That  the  memory  image  of  G.  acquired  such  an  impetus 
in  fading,  so  to  speak,  as  carried  it  beyond  the  region  of  'like- 
ness' more  of^en  than  merely  up  to  this  region. 

3*"  That  the  memory  iuiage  of  G.  had  difierent  and  opposing 
tendencies  of  fading  according  as  the  variable  was  like  or  unlike 
the  norm. 

An  obvious  explanation  of  the  above  figures  is  that  G.  simply 
miscalls  perceived  differences;  he  perceives  the  difference  '  norm- 
high  '  but  calls  it  '  lower.'  But.  as  against  this,  in  cases  where 
we  should  expect  to  find  any  such  tendency  most  pronounced — 
I.  ^.,  in  perceived  differences  of  objectively  like  cases,  the  ten- 
dency, so  far  as  it  exists  at  all.  is  rather  in  the  other  direction. 
A  discussion  of  this  question  will  occupy  us  later  on. 

It  may  he  said,  and  has  been  .said,  that  the  memory  image 
neither  increases  nor  decreases  in  size  or  intensity,  nor  changes 
in  quality,  but  simply  becomes  dim  and  indistinct.  If  any 
intelligible  meaning  is  to  be  given  to  these  words,  the  result  of 
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this  growth  in  dimness  and  indistinctness  would  not  be  a  larger 
liminal  difference  for  the  method  of  minimal  changes,  or  a 
greater  number  of  wrong  judgments  for  the  method  of  right 
and  wrong  cases,  but  rather  a  greater  mean  variation  in  the 
former  method,  and  an  increase  in  doubtful  cases  in  the  latter, 
and  in  both  methods  an  increase  in  failures  to  judge  at  all. 

Our  tables,  however,  show  no  such  result ;  L.  who  is  the 
most  accurate  and  S.  the  least  accurate  in  judging  objective 
differences,  have  the  smallest  number  of  doubtful  cases.  With 
A.,  who  used  the  'doubtful'  category  more  often  than  any 
other  reagent,  we  find,  indeed,  that  the  maximum  number  of 
"doubtful"  judgments  is  with  the  6o-secoud  interval,  but 
on  the  other  hand  the  3-  and  5-second  intervals  together  evoke 
more  doubtful  judgments  (12)  than  30  and  40  seconds  taken 
together  (9). 

Perhaps  the  simplest  conditions  for  discussing  this  question 
are  to  be  found  in  the  case  of  toneless  sounds,  such  as  are 
given  by  the  sound-pendulum,  or  better  the  fall- phonometer 
used  by  Starke  in  his  experiments  on  the  measurement  of  sound 
intensities.  ^  Starke  bases  his  explanation  of  the  different  results 
obtained  in  the  time  order  on  the  fading  memory  image.  "If 
the  judgment  is  given,"  he  says,  "immediately  after  the 
impression  of  the  second  stimulus,  the  latter  will  be  per- 
ceived in  its  immediate  intensity,  whereas  the  first  sound  being 
merely  in  the  field  of  consciousness,  can  be  compared  only  as 
a  memory  image  with  the  second.  But  inasmuch  as  the 
memory  image  of  weaker  intensity  as  compared  with  the  im- 
mediate impression,  the  influence  of  the  time  order  must 
show  itself  in  the  over-estimation  of  the  second  sound.*" 
Turning  to  Starke's  tables  we  find  an  extraordinary  difference 
in  the  figures  of  the  two  time  orders.  Starting  with  positive  or 
negative  supraliminal  differences  Starke  pushed  the  variable 
along,  step  by  step,  through  the  region  of  like  j  udgments  until  a 
liminal  difference  was  noted.  Taking  an  'ascending'  variable, 
where  the  variable,  at  first  noticeably  weaker  than  the  norm, 
is  increased  till  it  is  like  the  norm,  we  find  for  three  norms  in 
the  middle  of  the  series  investigated,  the  following  differences 


Intensity  of  Variable  appearing  like  Norm  (mm.) 

Intensity  oi 
Norm  (mm.) 

Reagent  Lt. 

Reagent  Lz. 

Time  order 
N — Variable 

Time  order 
V — Norm. 

Time  order 
N — Variable 

Time  order 
V — Norm. 

200 

300 
400 

85 
176 

253 

209 

344 

408 

87 
137 
212 

223 
316 
417 

>  Starke,  Die  Messung  v.  SchalUtarken,  Phil.  Stud.  Ill,  S.  262. 
8/*irf.,  S.  290. 
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in  time  order.*  From  the  above  table  we  are  to  infer,  therefore, 
that  the  memorj'  image  faded  with  such  great  rapidity  in  the 
time  order  norm-variable  that  the  sound  of  a  ball  falling  200 
mm.  appeared  no  stronger  after  an  inter\-al  of  less  than  one 
second  than  that  of  the  succeeding  ball  falling  85  mm.,  i.  e., 
Ihe  first  sound  must  have  lost  alwul  57%  of  its  original  intensity. 
It  further  ap^jcars  that  when  the  time  order  variablc-nurm 
was  used,  the  6rst  sound  faded  comparatively  slowly — so  slowly 
that  at  the  end  of  the  time  interval  the  variable  209  appeared 
like  the  nurra  200:  i.  t.,  the  variable  had  'faded'  only  to  the 
extent  of  less  than  5%  of  the  norm.  It  might  be  said  that  in 
the  second  case  the  attention  was  directed  more  closely  to  the 
variable,  1.  c,  the  first  sound — than  to  the  nonn,  and  that  there- 
fore the  former  was  held  more  strongly  in  the  focus  of  con- 
sciousness. Martin  and  Mtiller  have  shown  in  experiments 
with  *  hefted '  weights,  that  a  change  in  the  direction  of  atten- 
tion from  the  second  to  the  first  stimulus  changes  the  tendency 
of  judgmeuts.'  and  it  is  not  to  be  denied  that  some  such  influ- 
ence may  have  been  in  play  here,  though  it  is  not  probable  that 
the  change  of  attention  would  have  effected  so  great  a  differ- 
ence as  is  indicated  by  the  above  figures.  Starke  himself  gives 
no  account  of  the  attitude  of  his  reagents  in  the  two  time 
orders,  or  indeed  whether  they  were  aware  of  the  change  in 
order,  but  in  the  figures  which  show  the  results  of  the  descend- 
ing gradations.  /.  c*.,  uf  the  decreasing  variable — we  fiud  con- 
clusive evidence  that  the  discrepancy  in  fading'  in  the  two 
time  orders  is  not  due  to  a  change  in  the  direction  of  attention. 
Frnra  the  same  tables  that  gave  the  preceding  figures,  we 
take  the  results  which  Starke  found  by  starting  the  variable 
somewhat  louder  than  the  norm,  and  then  decreasing  it  till 
it  appeared  like  the  norm. 


Intensity  of  Vnrtiible  appearing  like  Norm  (tumO 

Inteusity  of 

RKACEKT  Lt. 

Rkagknt  I^. 

Morm(mm.) 

Time  order 
N— Variable 

Time  order 
V — Norm. 

Time  order 
N — Variable 

Time  order 
V — Norm. 

200 
300 
400 

169 
279 

374 

394 
578 
747 

160 
256 
35:1 

387 
744 

In  the  case  of  reagent  Lt.  "like"  for  a  norm  of  200  was 
reached  at  a  height  of  i6g — iudicattug  a  comparatively  small 
amount  of  fading.  With  the  variable  coming  first,  however, 
* '  like ' '  for  the  same  norm  200  is  reached  at  a  height  of  394 — 


'  /bid..  S.  289. 

*  Martin  and  Mullet:    Analyse  der  Btnpfitidlichlieit.     S.  185-196. 
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a  loss  in  intensity  according  to  the  hypothesis  of  97  %  of  the 
norm,  so  that  in  this  case,  if  the  attention  was  directed  chiefly 
to  the  variable,  it  only  served  to  accelerate  its  fading. 

In  strong  contrast  with  Starke's  results  Kampfe*  found  a  very 
small  time  error  for  each  of  his  two  reagents.  Moreover,  whilst 
one  reagent  generally  overestimated  the  second  sound,  the 
other  underestimated  it.  Like  Starke,  Kampfe  worked  with 
toneless  sounds,  though  produced  by  the  sound  pendulum  and 
not  by  the  sound  phonometer.  Both  investigations  were  carried 
out  in  the  same  room,  and  according  to  the  memory  image 
theor3'  should  have  produced  similar  results.  Kampfe  states  the 
memory-image  theory  of  the  time  error  and  suggests  that  the 
results,  contradictory  of  the  theory,  may  have  been  due  to  a 
strong  fixation  of  the  first  sound."  He  lays  no  weight  on  the  ex- 
planation, however,  but  points  out  that  the  contradiction  exists, 
and  that  the  further  discrepancy  in  his  own  judgments,  where 
he  passes  from  under  to  overestiraation  of  the  second  stimuli,  is 
not  in  disagreement  with  Fechner's  experiments.'  It  was  also 
found  in  the  experiment  on  the  method  of  mean  gradations 
alluded  to  above  (p.  61 ,  note)  that  the  two  reagents  showed  con- 
trary tendencies  in  estimating  the  position  of  the  middle  stimu- 
lus in  the  two  time  orders. 

In  the  method  of  mean  gradation  or  supraliminal  differences, 
more  perhaps  than  elsewhere,  any  theory  of  the  comparison  of 
impressions  by  means  of  the  waxing  or  waning  memory  images 
becomes  a  tangle  of  absurdities.  According  to  such  a  theory, 
in  comparing  three  successive  impressions,  a,  b,  and  c,  we  hold 

Note.  The  explanation  of  tbe  above  discrepancies  is  to  be  found  in 
a  complication  of  factors  which  have  themselves  become  subjects  of 
psychological  investigation,  but  which  at  the  time  these  experiments 
were  carried  out  [1883-1889]  were  hardly  surmised.  The  influence  of 
two  of  these  factors,  t.  e.,  the  point  of  departure  of  the  variable,  and 
the  size  of  the  steps  in  a  gradation  method  were  subsequently  pointed 
out  by  the  writer,  working  under  the  same  experimental  conditions  as 
obtained  in  Starke's  lesearch.  [F.  Angell.  Unt.  U.  d.  Schatzung  von 
Schallintensitaten,  etc.  PAH.  Stud.  VIII,  S.  446-448.]  Starke's  tables 
give  the  impression  that  the  point  of  departure  for  the  variable,  and 
the  size  of  the  '  steps '  were  closely  proportional  to  the  value  of  each 
norm  used — conditions  which  would  result  in  about  the  same  number 
of  judguicnts  for  all  values  of  the  norm.  The  writer  would  not  here 
be  understood  as  implying  that  such  a  procedure  would  invalidate 
Starke's  results  either  as  regards  Weber's  law,  or  the  proportionality 
of  sound  intensity  and  height  of  fall,  but  it  is  to  be  inferred  that  the 
liminal  values  obtained  by  Starke  (8  to  9  %  oi  norm),  hold  good  only 
for  the  particular  conditions  under  which  the  experiments  were  per- 
formed. 

1  Kampfe:  Beit.  z.  exp.   Pruf.  d.  Meth.  d.r.  und  f.  Falle.  Phil.  Stud. 
VIII,  S.  562. 
>/*rV/.,  S.583. 
'Fechner:  Psychophysik,  I,  S.  90. 
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a  and  b  first  as  memon*  images  till  c  comes  along,  and  then  we 
compare  Ihe  'distance'  a-b  with  b-c.  In  Ihe  first  place  there 
appears  uo  reason  why  the  mem or>-- imager  o(  a  and  b  should 
not  coalesce;  as  they  arc  supposed  to  exist  siniuUaiieously  in 
the  miad,  they  must  coalL-sce.  Supposing,  however,  they 
could  be  kept  apart,  we  find  that  we  have  to  compare  the  'dis- 
tance' a-b  with  b-c.  when  a-b  is  the  distance  between  a  remote 
and  a  near  memory  image,  and  be  the  distance  between  a  near 
memory  image  and  apresent  sensation.'  Butofallthiscumplicated 
comparisou  of  central  and  peripheral  sensations,  but  Htde  trace 
is  to  be  found  either  by  way  of  inference  from  the  figures  of  the 
differeul  lime  intervals',  or  directly  from  introspection.  When 
three  successive  sounds,  a,  b,  and  c,  are  given  at  short  intervals 
and  b  is  judged  'nearer'  a  than  c,  the  sound  c  seems  in  the 
moment  of  judgment  no  less  a  perception  and  no  more  a  memory 
image  than  a — introspection  usually  failing  to  find  any  trace  of 
imagery  except  perhaps  a  more  or  less  disturbing  visual  scheme 
of  the  'distances.'' 


^Op.cil.,  S.463. 

'Tlie  term  '(listance'  is,  of  courBC,  a  figurntive  way  of  exprrssing 
degree  of  likeucfm  or  similarity.  If  the  souudsa,  b,  and  c  are  K'vcn. 
a  aiu\  b  eoniiiig  from  stimuli  which  arc  much  nearer  together  than  b 
and  c,  tbeii  ne  '  jud^e '  ihat  b  ig  more  like  a  in  respect  to  intensity  tban 
ltk«  c,  or  figuratively,  that  the  *  distauce '  a-b  is  less  than  b-c.  It  is  to 
be  observed  that  such  a  judgment  can  be  given  directly  and  imme- 
diately, without  training  and  without  reficction,  by  any  one,  child  or 
adult,  n-ho  is  capable  of  discriminatiuj;  between  the  sounds  and  hold- 
ing them  ill  niin<l.  When,  however,  b  moves  towartis  c  the  difficulty 
in  delivering  a  julgraent  increases,  until  it  becomeji  excccdiiij?ly  hard 
to  say  whether  h  i^  nearer  a  or  c,  or  equidislant  (ro:ii  li.ith.  Tliis  is  a 
difficulty  which  is  inherent  in  all  psychophysical  measurements  and 
i*  not  to  be  overcome  either  bv  experience  or  by  rt^fitction. 

But  be&idcs  this  direct  and  «o  to  speaTc,  natural  way  of  comparing 
three  successive  stimuli,  Julius  McrlccI,  in  order  to  explain  the  discrep- 
ancy between  his  results  and  my  own,  has  attributed  to  the  reagenta 
of  my  experimcuis,  a  power  of  comparing  the  several  impressiona 
acciiriliti^    to    their    ratios,    and    this   roniparisou   Brcor<liiij^    to   ratio 
[VerhiiUnissJ  plays  a  most  nnimportant  part  in  general  in  his  expla- 
nation  of  results  obiaine<l  by  the  method  of  mean  gradations.     Now 
it  is  obvious  Ihat  the  reagents  could  have  given  themselves  over  to 
coui{>nring  the  three  stimuli  according  to  the  arithmetical  mean,  geo- 
metrical mean,  the  golden  mean,  or  any  other  ratio  which  ihey  could 
bave  held  in  mind  ;  but  if  introspection  has  any  value  as  evidence,  they 
did  not.     They  started  out  in  a  series  of  experiments  with  the  judg- 
oicnt  that  b,  c.  f;.,  was  more  like  a  in  respect  to  intensity  than  like  c; 
tills  i*  a  direct  and  primary  relation  of  similarity,  and  has  no  more  to 
do  with  a  comparison  of  intetisity  rjitios   than  has  the  judgment  that 
F>e«ches  taste  more  like  apricots  than  like  plums.     In  other  conipari- 
**Oii».  b  seemed  more  like  c  than  like  a,  ana  in  &onie  cases  the  reagents 
^^Ould    not  say  whether  b  was  more  like  c  or  like  a  in  respect  to  load- 
^e«»  or  iutensity.     Sometimes,  not  often,  they  had  the  conviction  that 
Q  reserabicd  a  iti  respect  to  intensity  just  as  much  as  it  resembled  d  or 
^g-urativel^-,  that  b  was  midway  between  a  and  c.     These  are  the  plain 
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In  Bentley's*  work  on  the  optical  memory  image,  the  image 
was  voluntarily  produced  as  far  as  possible  after  a  signal  given 
just  before  the  variable  was  exposed — the  purpose  of  the  re- 
search being  an  investigation  of  the  qnalilalive  '  fidelity  '  of  the 
Voluntarily  aroused  central  ideas.  But  even  under  these  con - 
dtlions  it  was  found  that  '  frL-e '  judgnieiUs.  i.  €.,  judgments 
in  which  intraspection  f;iiled  t(t  find  a  trace  of  comparison  with 
a  meraor\'  image,  were  given  quickly  and  with  a  feolitig  of  con- 
siderable security.  The  memory  image  itself  Bentley  found 
more  easily  producible  at  the  end  of  five  minutes  than  of  one 
minute. 

In  Radoslawowv's  investigation  ou  memory  for  lines  we  find 
a  good  example  of  the  elasticity  of  liie  memory-image  theory. 
In  the  earlier  part  of  Radoslawowv's  extended  research  he  as- 
serts, verj'  emphatically,  that  it  is  impossible  for  the  atteution  to 
be  directed  during  the  time  inten'al  to  the  memory  image,  as  the 
image  is  rarely  present,  and  when  present,  is  indistinct.'  But 
ftirther  on.  as  has  been  already  remarked  (p.  68),  we  find  R,  ex- 
plaining the  more  accurate  results  obtained  when  the  time  inter- 
Tals  were  filled  with  soraedistracting  occupation, on  the  hypothesis 

(sets  in  the  cbv:.  and  if  Merkel  desires  to  call  tliis  way  of  comparing, 
a  comparison  hy  ratios,  lie  is  of  course  free  to  do  so.  But  if  by  this  he 
means  tfaat  the  reagents  tried  to  compare  the  stinioli  in  sucli  a  way 
thiit  H  »hou)r]  be  to  t>.  as  b  to  c.  I  am  boaud  to  i^ny,  first,  that  the 
realms  gave  tliemftelves  over  to  no  stich  artificial  Kcheitie.  and  sec- 
ondly, bad  tbcy  iJoue  so  the  results  could  not  have  been  regarded  ri 
viHil  any  more  than  Meckel's  ovrn  results  with  his  mcthotl  of  duutile 
itimuli — and  for  the  aamc  tcrsod, — they  would  have  been  theoDtcotue 
of  reflection  and  inference  from  experieui-e.  As  regards  Mprkel's 
remarkable  assertion  that  I  fotmd  the  geometrical  mean  of  the  stimuli 
because  I  had  to  find  it  ( PhU.  Siud.  X,  S.  atj),  I  em  free  to  say  that 
l>eyo[id  a  slight  weakness  for  tbe  arithiueiical  mean  because  it  ta  easier 
to  calculate.  I  find  iu  myself  no  marked  teudeucy  towards  either  mean — 
asftnredly  no  such  compulsive  force  as  would  li&ve  driven  nie  for  about 
2  years  through  the  not  hifjbly  exhtluratiug  exercise  of  dropping  ivory 
balls  on  et>ouy  plates  in  a  hunt  for  a  geometric  mean.  Why.  if  Merkel 
felt  that  from  the  dr&t  the  work  M'as  predestined  to  the  state  of  the  gco* 
metric  mean,  he  should  have  ^iveu  so  many  pages  to  combating  it,  Js 
not  clear  to  me.  Inasmuch  as  Mcrkel's  objections  arc  partly  errors  of 
comprehension,  and  mostly  matters  of  siimll  psychological  monitnt. 
I  bave  not  thought  that  psychological  research  would  he  benefited 
by  a  detailed  discussion  of  them.     The  main  question  at  iesuc  in  the 

LCunlrovcrsy  is  one  nf  method,  and  to  such  psycliologists  as  have  the 
itieuce  to  wade  their  way  through  Merkel's  investigations  and  my 

Fown.  I  am  more  than  willing  to  leave  the  decision  as  to  the  way  in  which 
trustworthy  results  are  more  likely  to  be  obtained — from  a'  series  of 
regularly  grailed  stimuli  which  the  ezperinienter  presents  to  himself 
ai  reagent,  or  by  an  irregular  series  preseitted  to  reagents  who  have  no 
knowledge  either  of  the  objectis-e  value  of  the  stimuli,  or  of  the  trend 
of  reaiilt». 

■Sentley:  The  Memory  Image  and  its  Qualiutlve  Fidelity,  Am. 
four.  f*$y.,  XI.  p.  I. 
»  Op.  cit..  S.  355. 
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that  during  the  empty  intervals  the  memory  was  'dulled'  by  the 
incessant  reproduction  of  the  normal  line,  just  as  the  memory 
image  of  a  face  fades  the  more,  the  longer  the  attentiou  is  di- 
rected to  it.*  On  p.  596  again, we  find  that  iheinaccuracy  result- 
ing from  introducing  a  distracting  Hue  betwt:en  norm  and  varia- 
ble is  referred  to  the  expuugiug  of  the  memory-image  of  the 
norm  by  the  iutertucdiate  Hue.  In  general,  however,  in  these 
experiments  of  Radoslawowv^  the  writer  is  of  the  opiniou  that 
what  has  Ijeen  investigated  is  not  the  'sharpness'  ofraeraioryfor 
lines  but  rather  the  accuracy  of  comparison  under  circumstances 
of  increasing  difIiculty^  1.  ^.,  increased  intervals  of  time.  For 
in  the  table  which  give  the  results  of  R.'s  experiments  with  the 
method  of  minimal  changes,  we  find  that  two  of  the  three 
reagcuts  (F.  and  E.)  showed  an  increase  in  liminal  difference 
values  for  the  upper  limina,  for  au  increase  in  time  inter\'3l. 
but  failed  to  show  any  corresponding  increase  in  the  mean  varia- 
tion; iu  both  cases  the  mean  variation  indicated  small  and 
irregular  fluctuations.  We  are  able  to  form  no  intelligible 
theory  of  comparison  through  an  act  of  memory  which  would 
explain  such  figures;  waxing  or  waning,  fading  or  brightening 
of  the  first  impression  would  all  have  given  different  results 
from  the  above.  But  similar  results  con!d  have  been  obtained 
had  the  reagents  compared  simultaneously  lines  placed  at  in- 
creasing distances  from  one  another.  In  such  a  case  the  lirainal 
differences  would  have  increased  with  the  increase  in  distances 
between  the  lines  exposed;  and  had  the  reagents  waited  till 
they  felt  the  same  degree  of  security  f>reach  liminal  difference, 
the  result  would  have  a  small  and  irregular  fluctuation  in  the 
mean  variation,  They  might,  however,  have  recorded  their  first 
more  or  less  insecure  impression  of  a  liminal  di5t:rcuce;  in  this 
case  the  liminal  value  would  nut  show  much  growth,  but  the 
mean  variation  would  increase  with  the  difficulty  iu  compari- 
son. This  condition  actually  obtains  in  the  lower  liminal  values 
for  the  two  reagents  F.  and  E.  The  writer  regards  this  only  as 
a  possible  explauatiou  of  these  contradictory  results;  but  the 
coaveuiioual  scheme  of  memory  comparison  is  here  impossible. 
Experimenting  on  himself  and  using  the  method  of  right  and 
wrong  cases,  Radoslawowv  fjund  iu  general  a  decrease  in  right 
judgments  along  wjlh  increase  in  time  interval:  for  the  time 
intervals  running  from  i  sec.  to  13  sec.  the  decrease  in  right 
judgments  was  65.3  to  46.3%.'  For  the  same  range  of  time 
iDter\*als,  /'.  /■..  i  to  15  seconds,  Wreschner,  using  an  irregular 
method  of  minimal  changes,  found  little  or  no  falling  off  in 
sensitiveness  to  differences  for  linear  distances.*  So  far  as  such 
results  concern  the  conventional  scheme  of  sensory  memory 


'Op.cit..  S.339. 

'Wrcschocr:  Meth.  Beit.  z.  psychophys. 
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they  are,  of  course,  contradictory,  but  so  far  as  they  indicate 
the  varying  influences  of  different  psychophysical  methods  they 
are  in  themselves  interesting  subjects  for  psychological  investi- 
gation. 

The  writer  has  gone  at  some  length  into  the  meraory-image 
theory  of  comparison  because  he  considers  that  it  has  had  an 
exceedingly  harmful  influence  on  psychological  research.  As 
Ktiipe  says :  *  "  It  is  remarkable  that  this  theory  should  have 
maintained  itself  up  to  the  present  time,  whilst  the  contra- 
diction in  which  it  involves  the  facts  of  experience,  as  well  as 
any  consistent  explanation  of  these  facts,  have  rarely  been 
noticed."  It  was  unfortunately  launched  with  all  the  impetus 
that  comes  from  Fechner's  authority,  though  Fechner  seemed 
well  aware  of  its  contradictions,  and  it  still  continues  to  glide 
along  over  logical  inconsistencies  and  psychological  absurdities. 
Its  powers  of  adaptation  are  shown  in  Wreschner's  argument 
against  Kiilpe  that  although  we  are  not  aware  of  the  presence  of 
the  memory  image  of  the  earlier  impression  in  an  act  of  com- 
parison, "still  the  first  impression  can  be  regarded  as  arti- 
ficially held  in  remembrance  and  passing  over  into  the  second, 
when  it  undergoes  a  change  which  can  be  regarded  as  the 
source  of  the  time  error.'"  If  it  be  objected  that  in  this  article,- 
the  fading  or  waning  of  the  memory  image  has  been  interpreted 
in  too  much  of  a  physical  sense,  it  is  to  be  replied,  that  this 
is  precisely  the  trouble  with  the  theory — it  is  a  concept  derived 
from  physical  processes  with  physical  implications  on  which 
have  been  grafted  the  determinations  of  the  psychophysical 
measurements,  the  outcome  of  which  has  been  barren  of  all  re- 
sults for  psychology. 

An  example  of  what  an  elastic  memory-image  theory  with 
physical  implications  can  accomplish  is  to  be  seen  in  Warren 
and  Shaw's  ' '  Memory  for  square  size ' "  iu  which  we  find  not 
only  a  fading  memory  image,  but  a  play  of  imagination  images 
taking  place  according  to  the  laws  of  chance,  and  under  the 
dominating  influence  of  Weber's  law — which  process  goes  on 
until  the  '  average  imagination  image '  usurps  the  function  of  the 
memory  image  and  brings  about  an  overestimation  of  the  norm. 
But  of  all  this  complication  of  waxing  and  waning,  of  fading 
and  brightening  of  memory  images,  introspection  has  found 
but  scanty  trace,  and  when  as  in  the  case  of  optical  stimuli 
the  memory  image  occasionally  appears,  it  has  yet  to  be  shown 
that  it  increases  the  accuracy  of  comparison  in  so-called  memory 
experiments  any  more  than  the  possession  of  an  absolute 
memory  for  pitch  increases  discriminative  sensibility  for  tones.* 

iKulpe:  Phil.  Monatsh.,  XXX,  S.  3S2. 

^Op.cit.,S.  173. 

•Psy.  Rev.  II,  p.  241-243. 

*  Vid.  T.  Kries.  Ueb.  d.  absolut.  Gehdr,  Z.  f.  Pay.  Ill,  S.  363. 
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Introduction. 

Despite  the  important  r61e  which  it  plays  in  the  mental  life, 
language  has,  uutil  recently,  received  but  scant  attention  from 
the  psychologist.  While  all  have  recognized  the  significance 
of  language  both  as  a  medium  for  the  transmission  of  expe- 
riercc.'  and  as  the  precondition  of  the  higher  'intellectual' 
processes,'  very  few  have  attempted  a  detailed  analysis  of  the 
verbal  idea,  and  only  within  a  few  years  has  the  psychophysics 
of  verbal  expression  and  verbal  perception  been  adequately 
exploiled.  It  is  true  that  some  of  the  Herbartians,  especially 
Lazarus'  and  Steinthal,*  have  given  the  discussion  of  language 
an  inip<}rtant  place  in  their  psychological  systems,  and  it  is 
true  that  the  English  school— Hartley,*  Locke,"  and  James 
Mill  ^  in  particular — ^have  made  much  of  the  function  of  the 
word  iu  cuuceptual  thought.  But  the  Herbarlian  treatment 
of  language  was  limited  to  the  part  which  verbal  symbols 
played  as  the  condetised  representatives  of  the  Herbartiau 
'  Ideas ;  '  and  the  English  treatment  of  language  belongs 
rather  to  logic  and  epistemology  ihau  to  psychology.     In  the 

'  Wundt.  W  ;  Grundztige  der  phystoloKiMhen  Pvycbologie.  L«ipzte, 
Vol-  II,  pp.  6io  ff.  James.  tV. :  Priactplefl  of  Psycholofry.  N. 
oo.  Vol.  II.  pp.  356-358.      Hoefler,  A. :     Psychologn;.  Wien  and 

897.  PP-  557  **- 

A,  G.   T.  :    Psychology,  Descriptive  and  Explanatory.  N.  Y., 

p.  379  fi.     Sally:    Outliaes  of  Psychology.  Ijoodon,  1885,  pp. 

finis,  M.:    Daa  Lebcn  der  Seele.    Berlin,  1878.  pp.  313  fi. 
ntlidl.  U. :    Binleitung  in  die  Fftychologie  und  Spracbwieaea- 
Bcrlio,  1881,  pp.  290  ff. 
lley.  D. :    Observations  on    Man,  4th  ed.     London,  iSoi,  pp. 
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adon,  1878,  pp.  137  ff. 
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earlier  literature  of  the  experimental  school,  the  phenomena 
of  language  are  strangely  neglected.  The  early  studies  on 
the  association  of  ideas  used  the  word  as  a  convenient  instru- 
ment of  experimentation,  and  the  related  work  upon  reaction 
times  involved  many  of  the  psychological  and  physiological 
principles  of  vocal  expression  as  well  as  the  psychophysics 
of  symbolic  perception ;  but  in  neither  of  these  instances 
was  language  the  primary  interest.  And  yet,  notwithstanding 
this  early  neglect,  there  has  within  the  past  decade  been  a 
very  promising  growth  of  monographic  literature  devoted 
solely  to  the  psychophysics  of  language  as  such.  If  this 
growth  continues  at  its  present  rate,  the  time  will  come 
within  a  very  few  years  when  this  literature,  together  with  the 
philological  and  pathological  studies  bearing  upon  the  same 
problems,  must  be  condensed  and  classified  into  a  true  psy- 
chology of  language.  The  time  is,  of  course,  not  yet  ripe  for 
such  a  systematic  treatment,  but  in  lieu  of  the  guide  which  it 
would  afford,  the  following  very  brief  enumeration  of  the  fields 
which  such  a  compendium  must  cover  may  ser\'e  to  introduce 
our  own  problem,  and  to  give  it  the  advantage  of  an  orienta- 
tion which,  even  if  tentative  and  inadequate,  will  at  least  be 
logical. 

The  general  psychology  of  language  divides  itself  logically 
into  two  great  sections ;  ( i )  the  psychology  of  language 
considered  as  the  preconditioning  mechanism  of  the  higher 
mental  processes;  and  (2)  the  psychology  of  language  con- 
sidered as  the  medium  of  communication,  through  the  agency 
of  which  experience  is  transmitted  from  individual  to  individ- 
ual. To  the  first  section  belong  the  introspective  studies  and 
analyses  of  the  verbal  idea,  its  composition  in  terms  of  sense- 
modalities  and  its  function  in  '  thought.'  The  monographs  of 
Strieker  *  and  of  Raymond  Dodge"  are  examples  of  the  work 
which  will  fall  under  this  rubric.  The  second  section  includes 
the  great  mass  of  material  which  deals  with  word -perception, 
the  psychological  unit  in  reading,  speech  development,  and  the 
phenomena  of  aphasia,  all  of  which  will  fall  within  one  or 
other  of  two  subsections :  (a)  the  psychology  of  symbolic 
expression ;  and  (b)  the  psychology  of  symbolic  interpreta- 
tion. 

The  former  subsection  deals  with  the  conscious  processes 
that  are  correlated  with  the  expression  of  symbols,  either  by 
gesture,  by  manual  signs,  by  writing  or  by  speech.  It  is 
manifestly  a  department  of  the  psychology  of  action,  but  its 
problems  have  hitherto  been  treated  mainly  by  the  genetic  or 

*  Strieker,  S. :     Studien  uber  die  Sprachvorstellungen.     Wien,  1880. 
'Dodge,  R.:     Die  motorische  Wortvorstellungen.    Halle  Disserta- 
tion, 1896. 
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by  the  pathological  method.  Among  the  genetic  studies  of 
expression,  the  work  of  Baldwin,'  Preyer."  Perez."  Schultze,'' 
Noble,'  Kirkpatrick,*  Tracy.'  and  Lukens'  funiishes  valuable 
data  regarding  the  ontogenesis  of  speech.  These  data  must, 
of  course,  be  verified  and  siipplemenled  by  further  observa- 
tions, and  finally  interpreted  in  the  light  of  some  compre- 
hensive theor>'  of  mental  developmL*nt.  In  connection  with 
the  palbolog>'  of  expression,  the  work  of  Wernicke.  Grashey, 
Lichtbeim,  Freud,  Hughlings-jackson.  Kussmaul,  Exner, 
Charcot,  Dej^rine,  Bastian,  Starr,  and  Elder  is  too  well  known 
to  require  especial  mcution.  Many  of  the  monographs  are 
already  classics  in  the  literature  of  psychiatry.  A  general 
summary  of  Iheir  results,  however,  interpreted  from  a  psycho- 
kigical  rather  than  from  a  clinical  standpoint,  has  long  been 
wanting.  Perhaps  the  most  satisfactory  attempt  to  fill  this 
want  is  represented  by  Joseph  Collins's  recent  work.'  Baw- 
den's  monograph, ^^  dealing  as  it  does  with  the  border-line 
between  normal  and  abnormal  expression,  will  also  find  its 
place  in  this  subsecliou. 

The  latter  subsection — the  psychology  of  symbolic  inlerpre- 
tatiou — deals  with  the  conscious  processes  that  are  correlated 
with  the  perception  of  symbols  and  the  apperception  of  their 
meaning.  It  is  to  this  chapter  of  the  psychology  of  language 
that  the  present  study  belongs.  It  represents  an  attempt  to 
determine  the  nature  aud  relations  of  the  factors  which  are  in- 
volved in  the  perception  of  spoken  symbols  and  in  the  apper- 
ception of  their  meauiug.  Inasmuch,  howe%'er,  as  the  study 
was  suggested  by  recent  investigations  upon  the  psychophysics 
of  visual  perception,  a  general  discussion  of  the  factors  in- 
volved in  any  form  of  symbolic  perception,  as  well  as  a  brief 
review  of  these  other  investigations,  will  not  be  out  of  place. 

If  we  consider  symbols  apart  from  their  '  meaning  '  and  look 


■  BaldwiQ,  J.  M. :     Mental  DcTelopment  io  the  Child  and  the  Race. 
"I'reycr:    Mind  of  the  Child.    Trans.  Brown.     N.  Y..  1888.    Mental 
Pevvlopuient  of  the  Child.     Trans.  Brown.     N.  Y..  1893. 

"•"tei,  B. :     The    First  Three  Years  of  Childhood.     Trans.  A.  M. 
Chicago,  1895. 

Itze,  F. :     Die  Sprache  des  Kindes.     Leipzig,  tSSo. 
;,   K. :      Child-Speech    and   the    Law   of    M  in  pronunciation. 
•«,  Sept.  and  Oct.,  1898. 
itrick,  B.  A.  :     How  Children  Learn  to  Talk,   etc.     SdeHCi, 
J. 

P.:     The  Psychology  of  Childhood.    Bostou,  r89S. 
a.  H.  T. :     A  Prelimiuary  Report  on  the    Learning  of  Lui- 
^ida^ogifal  Stminary,  Vol.  Til,  pp.  434-460. 
i.  J. :  The  Genesis  and  Dissolution  of  the  Faculty  of  Speech. 
ic.  189S. 

'eii,    H.    H.:      A   Study  of    Lapses.      Psychological  Review 
*A  Supplement,  Vol.  Ill,  No.  4  (Whole  No.   \^),  April,  I900, 
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at  them  simply  as  different  forms  of  stimuli  appealing  to  one 
or  another  of  the  sense-departments,  it  is  manifest  that  certain 
psychophysical  principles  condition  their  efl&ciency  for  per- 
ception, (i)  The  symbols  must  over-step  the  spatial,  qualita- 
tive, temporal  and  intensive  liraina  of  th"e  sense- department  to 
which  they  appeal ;  and  (2)  the  symbolic  elements  must  over- 
step the  differential  limen  of  the  modality  to  which  they  belong, 
i.  <■.,  they  must,  as  perceptive  elements,  be  discriminably  differ- 
ent. In  the  ordinary  visual  symbolism,  these  differences  are 
spatial, — differences  of  form,  of  spatial  extent,  of  spatial  posi- 
tion. In  the  typical  auditory  symbolism — speech — the  differ- 
ences in  the  expressive  stimuli  are  more  complicated.  They 
are  (i)  a  qualitative  difference,  (2)  a  temporal  difference 
(both  of  which  may  be  called  primary  differences),  and  (3)  an 
intensive  difference  (which  is  more  or  less  secondary  in  its 
nature).  In  more  concrete  terms,  the  differences  in  the  sym- 
bolic elements  appealing  to  the  ear  are :  (la)  in  the  case  of 
consonants,  modal  differences  of  a  complex  nature  due  to  the 
different  forms  of  adjustment  and  release  of  the  various  parts 
of  the  vocal  apparatus  concerned  in  the  production  of  conso- 
nants; (lb)  in  the  case  of  vowels,  simpler  qualitative  differ- 
erences  due  to  the  modifications  of  the  laryngeal  clangs  by  the 
changes  in  the,  form  of  the  pharynx  and  the  buccal  cavity; 
(2a)  temporal  differences  within  the  complex  temporal  unit  of 
expression  (rhythm)  ;  (2b)  temporal  differences  in  the  rapidity 
with  which  one  symbol  element  succeeds  another  symbol  ele- 
ment (quantity  and  pause);  (3)  intensive  differences,  due  to 
the  fact  that  certain  symbol  elements  may  be  emphasized  and 
that  the  innervation  for  certain  other  symbol  elements  may  be 
weakened. 

It  is  evident  that  a  psychophysical  examination  of  the  condi- 
tions underlying  the  perception  of  symbols  must  proceed  along 
the  lines  marked  out  by  an  analysis  similar  to  that  given 
above.  One  of  the  problems  of  such  an  investigation  would 
be  the  determination  of  the  value  of  each  of  these  factors  in 
word  and  sentence  perception.  This  we  find  to  be  the  point  of 
view  of  those  who  have  recently  approached  the  study  of  lan- 
guage from  the  psychophysical  side.  They  have  consistently 
held  to  the  problem  of  perception,  and  they  have  treated  this 
problem  according  to  psychophysical  methods.  This  work 
has,  however,  been  confined  almost  exclusively  to  visual  per- 
ception, and  the  majority  of  monographs  that  have  been  pro- 
duced are  studies  in  the  psychology  of  reading. 

CattelP  made  the  first  important  experimental  determination  of 
the  time  required  for  the  perception  of  letters  and  words.     His  prin- 

iCstten,  T.  McK. :  Ueber  die  Zeit  der  Erkeonung  und  Benennuog,  etc.  PhU. 
Stndicn,  Vol.  I,  pp.  £35  S- 
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cipal  conclusions  are  ns  follown.  (i)  Tbe  mftximal  rnyidity  with 
■wliicli  a  word  cap  be  read,  wbtn  given  in  a  context,  vanes  direclly 
witli  ihe  sutiject's  Icuowled^e  of  the  langna^c  to  which  the  word 
belcngB;  (2)  if  the  M'ords  do  not  form  sentences,  and  the  letters  do 
not  form  words,  the  time  reauircd  for  readiug  them  is  approximately 
doubled;  the  lime  reqiiircc!  (or  the  perception  of  a  letter  ia  very 
little  shorter  than  that  required  for  the  perception  of  a  word;  (3) 
the  less  fmiiiliar  a  M-urd  is,  the  smaller  is  the  oifference  in  the  time 
required  for  rending  it  backwards  and  readine  it  forwards. 

LJariDK  the  aamc  year  in  which  Cattell  made  these  determinations, 
Grashcy '  publitihed  a  pajwr,  based  upon  a  study  of  aphasia,  in  which 
he  maintained  that  the  unit  of  perception  in  reading  wan  the  letter 
and  not  the  word.  This  position  was  adopted  by  Wernicke,  Lcube 
and  oilier  a! ieniRtd.  I^ewenfeM,^  nix  yearfi  later, 'basing  his  conclu- 
sions also  upon  aphasic  obser\'atiou»,  affirmed  that  with  the  practiced 
reader  tile  uperntiun  was  not  literal  but  verbal.  He  supported  thia 
observation  by  experiments  with  blurred  words,  in  which  be  found 
that  when  the  words  were  familiar  a  considerable  amount  of  blurring 
did  not  interfere  with  the  percepiion.  while  quite  the  opposite  ob- 
tained with  unfamiliar  words.  Uoldscheidcr  and  Mueller'  subjected 
thia  problem  to  an  elaborate  experimental  treatment.  They  found 
the  time  of  perception  to  be  aepeudent  (1)  upon  the  number  of 
elements,  ond  (3)  upon  the  uiiifomiity  of  their  nrrangenient.  In  the 
case  of  elements  of  different  kinds,  the  type  or  plan  of  nrrnngement 
WAS  much  more  eatiily  pi;rceived  than  the  separate  character  italics  of 
the  single  elements.  In  the  exposure  of  letters  which  did  not  form 
words,  the  following  results  were  obtained,  (i)  I-'our  letters  were 
correctly  perceive<l  upon  the  first  exposure;  (2)  five  letters  were 
always  correctly  seen  upon  the  second  exposure.  As  regards  letter- 
series  forming  ayllables,  words,  and  word -y roups,  it  was  found  that 
series  of  four  letters  were  correctly  read  at  the  first  exposure  ;  more 
than  four  letters  were  not  sncccsfifully  read  at  the  first  cxpoiturc,  un- 
less they  were  (juite  familiar.  If  the  entire  Moid  is  not  perceived, 
there  is  a  tendency  to  fill  out  the  perceived  letters  into  any  word  that 
may  contain  them.  In  woids  of  eit;h(  letters  or  more,  more  tliAii  one 
exposure  is  invariably  required.  While  only  eight  letters  can  be 
perceived  in  .03  sec,  three  words  that  make  connected  '  thought  '  can 
be  correctly  perceived  in  the  same  time.  In  actual  reading,  letters 
are  either  of  '  dctcrmiuinn  '  or  of  '  indifferent '  significance  lor  percep- 
tion. To  the  former  category  belong  in  general  the  consonants  and 
cKpecialiy  the  initial  letters.  General  conclusions:  (i)  In  ordinary 
reading,  there  is  uo  reason  to  believe  that  each  letter  is  perceived  aa 
snch.  (3)  For  the  production  of  the  verbal  (auditory-kinacsthctic) 
idea,  and  for  the  purpnf  es  of  ronceptnnl  '  apperception."  the  pcrcep- 
*  **»*  total  number  of  letters  uniting  to  form  the  word  is  not 
nerccptiou  of  certain  dclcrmining  letters  being  suffi- 
purposes.  (3)  Tt  is  probable  tnat  the  determining 
\  phonetic  letter-sound  images  corresponding  to  them, 
ya  turn  evoke  the  complete  verbal  (a«ditory-kinae»- 
•)  The  word-image  prtK'edure  in  reading  is  not  to  be 
n  '  literal '  reading  by  the  perception  of  '  deteimia- 
•:   nord-itnagc   is  the  aucccssioa  of  letter  images. 


.itirucUmuMir.    Arctil* 

,.r>.  cto.  Dcut»cli«  Zett- 

un<l   Mueller    K.   v.-    Znr  ri^'cholagie  uoi)  Pathologic  des 
kllauclic  Mc<lidn.  Vol.  XXlll.  pp.  ijo-167. 
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'  Reading  in  word-images  '  is,  therefore,  in  reality  a  reading  in  letter 
groups. 

Pillsbury's  problem  *  was  in  many  respects  closely  related  to  that 
of  Goldscheider  and  Mueller.  He  attempted  to  determine  the  "  relative 
importance  of  sensation  and  the  more  general  and  remote  factors 
which  are  involved  in  the  very  simple  and  familiar  operation  of  read- 
ing a  word."  The  method  employed  was  the  mutilation  of  type- 
written words  by  omitting,  blurriug  and  substituting  letters.  Re- 
sults: (i)  The  various  kinds  of  changes  made  in  the  words  stand  in 
ease  of  recognition  in  the  following  order ;  omitted,  substituted, 
blurred.  (2)  A  disfigurement  of  the  first  letter  is  easily  recognized, 
but  disfigurements  coming  later  are  apt  to  be  overlooked.  (3)  Where 
more  than  one  letter  is  disfigured  the  first  disfigurement  is  not  ao 
often  overlooked  as  are  the  others.  (4)  There  is  about  as  much 
chance  of  recognizing  a  misprint  when  it  stands  alone  as  when  others 
are  combined  with  it  in  the  same  word ;  if  there  is  any  difference,  it 
is  in  favor  of  recognizing  a  change  when  others  are  present.  (5)  The 
strength  of  suggestion  which  comes  from  the  word  itself  is  entirely 
independent  of  the  length  of  the  word.  (6)  The  proportion  of  mis- 
prints overlooked  is  greatly  increased  under  the  influence  of  the 
suggestion  of  associated  words. 

Erdniann  and  Dodge"  consider  Goldscheider  and  Mueller's  results 
untenable,  (i)  Words  are  optical  wholes,  but  the  spoken  reproduc- 
tions are  letter  combinations.  (2)  If  a  printed  line  (the  context  of 
which  may  be  readily  understood)  is  read,  and  the  head  meantime 
kept  in  an  immovable  position,  there  is  a  regular  alternation  between 
the  pauses  of  rest  and  the  eye  movements.  The  number  of  move- 
ments is  much  smaller  in  reading  the  mother-tongue  than  in  reading 
a  foreign  language ;  and  the  more  familiar  the  context,  the  more 
uniform  are  the  durations  of  the  rest-pauses  and  the  movements.  (3) 
The  number  of  rest-pauses  and  movements  is  three  times  as  great 
when  the  reader  attends  to  the  text  itself  as  when  he  attends  to  the 
contents  of  this  text.  (4)  When  the  attention  is  directed  upon  the 
text,  rather  than  the  contents,  the  field  of  most  distinct  vision 
includes  about  four  letters  (p.  68).  (5)  The  rapid  alternation  of  the 
black  and  white  text-elemeuts  following  one  another  during  the  eye- 
movements  completely  excludes  the  possibility  that  we  cognize  the 
letters  in  the  course  of  such  movements  (p.  71 ).  During  the  course 
of  the  eye-movement  in  reading  there  is  lacking  a  perceptive  con- 
tents corresponding  to  the  actual  stimuli  presented  by  the  letters,  Pf, 
as  is  ordinarily  the  case,  the  attention  is  not  directed  to  this  percep- 
tive contents.  (6)  Visual  perception  of  the  letters  in  reading  occurs 
exclusively  during  the  rest-pauses  of  the  eye  ;  these  can,  therefore, 
be  designated  reading-pauses.  The  areas  of  simultaneous  perception 
in  reading  are  greater  than  the  areas  of  distinct  perception  of  the 
single  letters,  and  the  range  of  these  reading-areas  excludes  the  pos- 
sibility that  all  single  letters  contained  in  them  are  distinctly 
perceived.  The  sum  total  of  the  visual  angles  subtended  while  read- 
ing a  line  is  smaller  than  the  visual  angle  for  the  entire  line.  (7) 
Under  similar  conditions,  four  to  five  times  as  m.iuy  letters  can  be 
read  iu  word-connection  as  without  word -connection.  In  the  reading 
of  letters  exposed  without  word-connection,  the  last  to  be  exposed 
are  generally  either  not  read  at  all  or  falsely  read.  (8)  The  fact  that 
we  perceive  familiar  words  under  conditions  that  exclude  any  percep- 
tion of  the  single  elements  is  due  to  the  typical  forms  which  the  words 


) 


'  mUbnry,  W.  B.  :     The  Re&dtn^  of  Words.     This  Journal,  Vol.  VII,  pp.  315  ff. 
■SrdnMiiii,  B.,  sad  Dodfie,  R. :    Paycholoxi-iche  Uulersuchuagen  u«ber  das  I,es- 
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II. 

Experiments. 

(A)    The  Perception  of  Auditory  Symbols  :     (i)  The 
•  Relation  of  the  Objective  to  the  Subjective  Factors  of  Auditory 
Symbolism  ;  (2)  The  Relation  of  the  Objective  Factors  to  One 
Another. 

§  I.  Method  and  Apparatus.  The  method  employed  in  the 
first  two  determinations  was  based  upon  the  psychophysical 
principles  we  have  already  laid  down.  A  word  is  normally  a 
definite  complex  of  various  sounds  which  we  call  consonants 
and  vowels.  As  we  have  seen,  the  consonantal  variations  are 
modal  changes  conditioned  by  the  different  forms  of  adjust- 
ment and  release  of  the  vocal  organs.  The  vowel  variations 
are  qualitative  modifications  of  the  laryngeal  clangs.  A  con- 
sonant always  involves  a  vowel ;  hence,  if  we  vary  the  conso- 
nants, we  also  vary  the  vowels.  Our  method  involved  the 
elision  of  consonants,  and  a  determination  of  the  accompanying 
eflFect  of  the  word  upon  the  observer.  In  order  to  determine 
the  relation  of  the  psychophysical  factors  to  the  central  factors 
(the  first  and  primary  problem),  (a)  mutilated  words  were  \ 
given  without  context,  (b)  mutilated  words  were  given  with  * 
a  minimum  of  context,  /.  e.,  with  one  or  two  related  words, 
(c)  mutilated  words  were  placed  at  the  beginning  of  complete  ' 
sentences,  (d)  mutilated  words  were  placed  in  the  middle  of  ' 
complete  sentences,  and  (e)  mutilated  words  were  placed  at  - 
the  end  of  complete  sentences.  In  order  to  determine  the 
value  of  the  symbolic  elements  as  compared  with  one  another, 
«'.  e.,  the  relation  of  the  objective  factors  to  one  another  (the 
second  problem),  the  effects  of  the  various  forms  of  mutilation 
upon  the  perception  of  the  word  by  the  observer  were  compared. 
In  this  case  the  words  were  used  with  and  without  context,  the 
temporal  conditions  being  varied  by  eliding  consonants  (a)  at 
the  beginning  of  the  word,  (b)  in  the  middle  of  the  word,  (c) 
at  the  end  of  the  word. 

The  words  thus  mutilated  were  divided  into  the  following 
categories  : 

I.  Initial  consonant  omitted.     Class  A. 

II.  Mid-consonant  omitted.     Class  B. 

(i)  The  consonant  standing  alone  between  two  vowels. 

(2)  The  consonant  standing  next  to  another  consonant, — 
90,  /.  e. ,  that  a  voiceless  hiatus  should  not  be  left  between  the 
vowels  upon  elision. 

III.  Final  consonants  omitted.     Class  C. 

These  words  were  placed  in  short,  complete  and  categorical 
sentences,  which  were  classified  as  follows: 
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I.  Sentences  in  which  the  mutilated  word  is  at  or  near  the 
bej^Duing^.     Clnss  a. 

II.  Sentences  in  which  the  mutilated  word  is  in  the  middle. 
Class  b. 

III.  Sentences  in  which  the  mutilated  word  is  at  the  end. 
Class  c. 

There  were  thus  posttible  the  following;  series  of  senteuces  : 
Aa.    Initial  consonant  omitted  at  the  bcj^inDitig  of  the  sentence. 
Al).     Initial  consonant  oniiltvd  in  the  middle  ol  the  simtence. 
Ac.     Initial  consonant  omitted  at  the  end  of  the  sentence. 
Ba.     Mid-consonant  omitted  at  the  bcginnitij;  of  the  sentence. 
Bb.     Mid-ooiiftonant  omitted  in  tbe  middle  o?  the  aentence. 
Be.     Mid-consonaul  omitted  at  the  end  of  the  sentence. 
Ca.     Final  consonant  omitted  at  the  hegiuning  of  the  sentence. 
Cb.     Final  consonant  omitted  in  the  middle  of  the  senteacc. 
Cc.     Pin&l  consonant  omitted  at  the  end  of  the  sentence. 
Of  these  possible  combinations,  the    foUowinj;  were   selected  as 
answering  every  demand  of  the  experiment : 
Aa,  Ac,  Ba,  Be,  Cb,  Cc. 

It  was  attempted  to  make  every  series  complete,  i.  e.,  to 
represent  ever>'  consonant  iu  every  series.  For  purposes  of 
convenience  a  classification  of  consonants,  following  in  the 
main  that  of  Whitney,'  was  tentatively  adopted  : 

Semi-Ti3wel8.  Aspirates.    NasaIs,  Sibilants.  Spirnnta.  Mutes. 

Labials       w  m  t,  f  b,  p 

Ifinguals   r,  1  n  z,  s  th,  ch,  j  b,  t 

Palatals       y  h  ng  zh,  ah  g,  k 

It  was  also  attempted  to  combine  every  consonant  with 
e\'ery  vowel  ;  i.  c. ,  to  represent  eacli  couson.int  in  every  .series 
by  as  many  diflFerent  words  as  there  are  different  vowel  sounds. 
When  this  could  not  be  done,  different  words  were  added  in 
which  the  consonant  in  question  was  preceded  or  followed  by 
a  vowel  already  in  use  in  another  word. 

The  following  complete  series  (Be}  U  inaerted  aa  an  example: 

1.    As  a  couipaoion  he  was  extremely  eCmJiable. 

3.     The    howlin;;   wind   set    the  windows    rattling  and    the  doors 

siHimniyiii^; 
\.    The-  r»rlii'iiuis  sjjiHt  is  predominantly  e(m)otioHal. 

'  'rd  to  rednce  a  compound  to  its  clc(mjcnts. 
c  '!i=.laul  shore  was  glif  mm)tring. 
:  wa*  forever  rhytmjing. 
Hwcned  the  knot  in  another  mo(m  jent. 
iftrd  ,1  new  no(nOi>iation. 
1  where  the  mountain  was  looCm)ing. 
•  lit-  tnnnot  be  wrcckcil  by  ca]ufmn)y. 
c4neratiM|:^  being  on  earth  is  a  coquettish  iirorm)an. 
'.\i\r-  band  of  men  he  was  the  bra(v>st. 
I  hat  none  of  us  could  unrn(T  )e1. 


1>. :    Wfc  sjjd  Growth  of   Language.     N.  Y.,  1885- 
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14.  It  was  admitted  to  be  a  glorious  achie(ve)ment. 

15.  He  did  not  deny  the  possibility  of  divine  reCv)elation. 

16.  Amusement  was  furnished  in  great  di(v)ersity. 

17.  Every  man  possesses  an  element  of  the  di(v)ine. 

18.  He  stopped  to  take  breath  when  he  reached  the  ritv)er. 

19.  It  was  rumored  that  the  war  was  o(v)er. 

20.  We  knew  that  he  could  not  reco(v)er. 

21.  The  circuitous  route  is  the  sa(f)er. 
32.  When  we  saw  her  she  was  lau(gb)iug. 

23.  The  captain  wore  a  heavy  ree(  f  )er. 

24.  I  had  never  seen  him  be(f)ore. 

25.  The  concussion  was  dea(f)ening. 

26.  He  was  known  as  an  ignorant  sco(ff)er. 

37.  It  is  wrong  that  the  innocent  should  sn^fiVr. 

28.  Gluttony  is  an  euphemism  for  stu(ff)ing. 

39.  He  loved  all  animate  things  except  ba(b)ies. 

30.  The  word  was  not  in  the  voca(b)ulary. 

31.  I  had  often  witnessed  the  scene  he  had  just  been  descri(bjing. 

32.  He  was  held  for  murder  and  roCbb^ery. 

33.  The  ring  was  set  with  ru(b)ies. 

34.  The  floor  needed  a  good  scru(bb)ing. 

35.  His  painting  might  better  have  been  called  dau(b)ing. 

36.  As  a  mechanic  he  was  extremely  ca(p)able. 

37.  One  cannot  deny  that  the  office-holders  are  ra(p)acious. 
3S.  No  one  doubts  the  moral  efficacy  of  re(p)entance. 

39.  The  flocks  were  watched  by  she(p)herdB. 

40.  The  wire  was  quickly  cut  with  a  pair  of  ni(pp)era. 

41.  Some  one  cut  the  rope  he  was  griCpp)ing. 
43.  The  bank  was  slo(p)ing. 

43.  I  caught  the  words  he  was  dro(pp)ing. 

44.  It  was  the  work  of  the  little  god  Cu(p)id. 

45.  Blame  no  man  for  his  stu(p)idity. 

46.  The  structure  was  simply  stu(p)endous. 

47.  His  position  on  the  question  was  a(n)omalous. 

48.  The  panic  was  ge(n)eral, 

49.  He  had  lost  everything  except  his  ho(n)or, 

50.  The  ship  could  be  located  by  the  smoke  from  her  fn(nn)e1s. 

51.  The  hedge  needed  pruCn)ing. 

52.  Such  a  contingency  was  extremely  fortu(n)ate. 

53.  I  could  see  that  he  was  frow(n)ing, 

54.  The  results  were  most  auia(z)iug. 

55.  The  water  in  the  pipes  was  free(z)ing. 

56.  There  was  some  question  as  to  the  re(s)ults. 

57.  One  must  act  quickly  and  without  he(s)itation. 

58.  She  did  not  like  ro(s)cs. 

59.  He  was  nnable  to  maintain  his  po(s)ition. 

60.  He  left  the  game  when  he  found  that  he  was  lo(s)ing. 
6i.  He  had  left  word  that  he  would  be  extremely  bu(s)y. 

63.  Are  yon  acquainted  with  that  ponderous  tome  which  he  is  pera- 
(8)ing? 

63.  The  yacht  was  intended  for  ra(c)ing. 

64.  The  book  was  put  a(s)ide. 

65.  The  degenerate  is  marked  by  his  a(3)ymmetry. 

66.  His  time  was  spent  in  re(s,iearch. 

67.  Wc  made  the  preparation  according  to  the  re(c)ipe. 

68.  We  were  to  travel  through  Europe  on  bi(c)ycles. 

69.  The  empire  included  all  Chri(st)endom. 

70.  He  was  a  victim  of  hallu(c)iuations. 


go 
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We  do  aot  tbink  that  the  combinatioa  Is  po(fts)n>1e. 

The  situation  was  highly  ama(!i)ing. 

lie  was  not  aware  of  the  storm  he  was  8rou('s)ing. 

The  problem  of  natural  science  is  the  interpretation  of  na(  t)ure. 

Contagiouft  liiseases  are  those  which  are  called  caCtch)ing. 

The  reverend  gentleman  wafl  a  popular  prea(ch  >er. 

On  the  wall  btiuK  a  paiating  and  two  e(tch)iugs. 

For  conquest  he  had  a  <lrange  i<tch)inK. 

We  did  not  sec  the  train  Bpproa(ch)ing. 

The  bvcf  trust  is  hard  on  the  huClchler. 

By  his  side  the  dog  van  crou(ch)ing. 

D)9ea$<ed  tissues  are  studied  by  the  pa(th)o1ogtst. 

War  clotjds  are  gaCth  )ering. 

He  went  into  business  with  his  fafth)er. 

Good  spcjikiiij;  dciiends  on  good  brea(th)!ng. 

The  horses  wait  wi(lh)out. 

He  had   been  shot  through  the  head   and  lay  on  the  ground 

wriCth)ing. 
Many  of  the  soldiers  were  without  proper  clo(tb)ing. 
It  wan  not  the  difliculty  ihnt  ho(lh>ered. 
The  loss  was  next  to  no(lh  jing. 
The  fire  was  nlinost  Kmo(lh)ereil. 
His  death  ujust  be  reported  to  the  an(th)oritiei. 
The  illumination  is  re(d)i,iiit. 
The  pain  was  almost  rjardd,K-ning. 
The  stiiteiuent  is  utterly  iiicreCd  lible. 
The  train  was  backed  upon  a  8i(d)ing. 
The  men  had  left  the  car  tlicy  were  loa(d)iag. 
The  Inwn  needed  so(dd  )ii>K. 
I  saw  the  book  v.-hich  he  siQ(d)iedd 

They  did  not  know  the  trouble  over  which  he  was  broo(d;iag. 
He  was  evicted  as  an  intruLd)er. 
Uc  was  seen  in  Paris  ten  days  ]a(tVr. 
The  gnvcrnor  refuses  to  discusa  the  niaCtt)er. 
On  his  part  the  attitude  was  confessedly  a  prc(t)cnsc. 
We  count eil  on  the  rose  five  pe(t)als. 
He  is  a  good  wri(  t  .>er. 

The  leaflets  ailinilted  that  they  could  not  meet  the  extretni(t)y. 
We  were  to  have  gone  boa(t)idK. 
The  tree  ih  swayiug  and  toCtt)ering. 
The  crowd  was  jeering  and  boo(t)ing. 
A  man  must  earn  his  bread  and  bu(tt)er. 
She  was  divinely  beau(,t)lful. 
The  project  has  been  extensively  expIoi(t)ed. 
The  ariuv  was  completely  root  l5ed. 
The  window  was  reset  by  a  gla(z)ier. 
The  color  of  the  sky  was  a(.3i)ure. 
We  do  not  get  much  Ici(s)nre. 
One  docs  not  live  ior  p1ea(s)are. 
We  wail^l  M'ithin  the  enclo(s)are. 
The  I'-'K'k'cndorf  figure  is  an  optical  iIIu(si)on. 
He  ilid  iip>t  wi^lcomc  our  iutrn(sJion, 
Tlic  lufitti-r  interests  the  entire  na(ti)on. 
Hi*  plej-lirig  was  fiery  and  pafssi  lonate. 
Several  connoisfteurs  expressed  their  apprefc)iation. 
We  have  already  signed  the  peti(ti)on. 
The  life  we  leii.l  is  not  real  tiut  fftcti(ti)oua. 
Before  us  stretched  the  expanae  of  the  o(ce  Jan. 
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128.  The  ballot  is  not  free  from  polla(ti)oti. 

129.  The  moment  was  crn(ci)al. 

130.  We  were  almost  stunned  by  the  conca(ssi)on. 

131.  Proceed  along  the  path  with  cau(ti)on. 

132.  The  most  entrancing  theories  are  the  va(gn)est. 

133.  We  had  experienceathe  awful  a(g)ony. 

134.  The  king  knew  that  his  courtiers  were  intri(gn)ing. 

135.  He  had  killed  lions  and  bears  and  ti(g)er3. 

136.  The  army  was  made  up  of  volunteers  and  re(g)ular9. 

137.  The  lad  had  climbed  into  the  ri('gg):ng. 

138.  The  children  were  ro(gu)ish. 

139.  The  ant  tendered  a  reception  to  the  slu(gg)ard. 

140.  The  play  was  characterized  by  its  unique  sta('g)ing. 

141.  The  affair  is  too  horrible  to  ima(g  line. 

142.  The  criminal  presented  many  marks  of  de(g)eneration. 

143.  The  strips  were  used  for  e(dg)ing. 

144.  We  found  him  most  obli(g)ing. 

145-  He  was  not  dogmatic  in  his  reliCgi)on. 

146.  The  term  '  education  '  is  preferred  to  '  pedago(g)y.' 

147.  We  did  not  see  him  at  his  lo(dg)ing. 

148.  Industry  without  art  is  dru(dg)ery. 

149.  He  was  a  notorious  pu(g)ilist. 

150.  We  bought  bread  of  the  ba(k)er. 

151.  The  enterprise  did  not  lack  baCck)er9. 

152.  Death  is  followed  by  de(c)ay. 

153.  We  are  at  the  end  of  a  de(c)ade. 
154-  Eric  was  one  of  the  Vi('k)ings. 

'55-  The  fires  are  fed  by  an  automatic  sto(k)er. 

156.  There  was  plenty  of  food  in  the  lo(ck)era. 

157.  He  got  a  good  du(ck)ing. 

158.  I  do  not  like  him  any  lo(ng)er. 

159.  We  heard  that  she  was  a  good  si(ng)er. 

160.  The  evening  chimes  were  ri(ng)ing. 

161.  The  man  was  leaning  over  the  raiCl)ing. 

162.  We  had  visited  the  pa('l)ace. 

163.  I  did  not  know  his  fee(l)iug. 

164.  The  missionary  was  most  zea(l)ous. 

165.  It  is  called  latter-day  Phi(l)istinism. 

166.  All  sciences  have  grown  out  of  phi(l)osophy. 

167.  The  people  are  not  civi(l)ized. 

168.  We  took  our  exercise  by  bow(l)ing. 

169.  The  coat  had  a  velvet  co(U)ar. 

170.  He  chided  him  for  his  {oo(i)ishness. 

171.  The  procedure  was  ackuowle<lged  to  be  irregu(l)ar. 

172.  He  is  blind  to  certain  co(l)ors. 

173.  The  disaster  is  appa(ll)ing. 

174.  The  water  is  improved  by  boi(l)ing. 

175.  The  wind  was  howi'l)iug. 

176.  The  law  is  subject  to  many  va(r)iations. 

177.  1  have  not  a  word  against  his  private  cha(r)acter, 

178.  We  were  among  her  admi(r)ers. 

179.  The  procedure  was  most  ifrrjegular. 

180.  Do  not  always  look  for  the  mo(r)aI. 
i8i.  They  came  away  much  pooCr)er. 

182.  His  hesitancy  is  natu(r)al. 

183.  Mrs.  Smith  was  to  do  the  pou(r)ing. 

Theoretically,  the  sentences  numbered  in  all  1085,  but  owing 
to  the  difficulty  encountered  in  finding  words  for  all  classes,  as 
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■well.  Dr.  G.  M.  Whipple,  Dr.  W.  B.  Lane.  Miss  F.  M.  Winger, 
Miss  J.  A.  Cochran,  Mr.  H.  O.  Cook,  and  Mr.  R.  M.  Ogden. 
While  the  nature  of  the  experiment  necessitated  a  certain 
amount  of  knowledge  on  the  part  of  the  observers  regarding 
the  work  in  hand,  the  special  object  of  the  tests  was  unfamiliar 
to  them,  and  the  general  procedure  may  be  designated  as 
'  without  knowledge.' 

It  will  be  readily  seen  that  the  use  of  every  possible  combi- 
nation as  given  above  (p.  88)  would  introduce  into  the  experi- 
ment a  source  of  error  which  must,  as  far  as  possible,  be 
avoided.  The  words  were  first  given  alone,  and  then  repeated 
once  or  twice  with  a  contextual  connection.  By  permitting 
a  relatively  long  interval  of  time — two  to  four  months — to 
elapse  between  each  repetition  of  the  word  in  the  various  con- 
nections, the  recognition  of  the  word  as  having  occurred  in  a 
previous  test  happened  very  infrequently.  Had  every  combi- 
nation been  used  for  each  word,  such  a  procedure  would  have 
been  quite  impossible. 

§  3.     Results  and  Conclusions. 

Problem  I.  The  Influence  op  Context  upon  the 
Perception  of  Auditory  Symboi^. 

In  this  connection  we  have  to  compare  the  results  of  giving 
mutilated  words  alone,  of  giving  them  with  a  minimum  of 
context,  of  giving  them  at  the  beginning  of  complete  sentences, 
of  giving  them  in  the  middle  of  such  sentences,  and  of  giving 
them  at  the  end  of  such  sentences. 

(a)      Words  Given    Without  Context. 

Table  I  shows  the  percentage  of  mutilated  words  correctly 
perceived  when  given  without  context.  The  letters  A,  B  and 
C  refer  to  the  place  in  the  word  at  which  the  elision  was  made 
— A,  initial  consonant  elided ;  B,  mid-consonant  elided ;  C, 
final  consonant  elided. 

Tabls  I. 

Class.  Total  No.  Judgments.  Right.  Wrong.  Perc't  R't. 

A                           260  9  251                    3.5  - 

B                           450  189  261                  42.0 

C                           260  34  226                 13.0  . 

Totals,       970  232  738  23.9 

The  relatively  high  number  of  right  judgments  in  the  B-series 
is  probably  due,  in  large  measure,  to  the  fact  that  where  the 
mid -consonants  are  omitted  the  words  are  predominantly  poly- 
syllabic. The  A  and  C  series  were  entirely  monosyllabic. 
With  this  difference,  the  B-series  should,  of  course,  be  left  out 
of  any  comparison.  The  following  conclusion  seems  to  follow 
from  the  Table : 
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I .  In  motwiyllabk  words  the  elision  of  the  iniiial  consonant 
affects  perception  more  than  the  elision  of  the  final  consonant. 

This  conclusion  is  in  substantial  agreement  with  Pillsbiiry's 
results  for  printed  words  :  "A  disfigurement  of  the  first  letter 
was  easily  recognized,  since  there  was  but  slight  expectation  of 
what  was  to  come."'  The  fact  also  suggests  Goldschcider  and 
Mueller's  conclusion  that  the  initial  letters  are  among  the  pre- 
dominantly 'determining'  elements  in  reading.'  as  well  as 
Huey's  conclusion  regarding  the  importance  of  the  first  part 
of  the  word  in  perception."  The  fundamental  r6Ie  which  the 
initial  consonants  play  in  the  genesis  of  speech  is  illustrated 
by  the  fact  that  the  first  consonants  which  the  child  uses  are 
initial,  and  that  only  initial  consonants  are  used  for  some  time.* 

(bj      WorJs  Given  with  a  Afinimnm  of  Context. 

The  words  used  in  this  determination  were  chosen  from 
the  B-series.  A  complete  record  of  one  observer  is  given 
below. 

Observers'  Report. 


Mattlateil  Word. 

A 

A(m)iable 
Sla(nitn)ing 

R(m)otioiial 

G1i(mm)eriDg 

Ele<.m>ems 

Rby(m)ing 

Mo(in)eot 
Ko(m)inatioa 

Loo(m)ing 

CalnCotn^y 

'Wo(m)8o 

Bra(T>est 

C4(V)U 

Acliie(ve)meDt 
Re(v)elation 

Di(v)ersity 

Di(T)ine 
0(v)er 


Context. 

friend, cherished 
doors,  childhood 

(  clemcnls, 
\  determine 
gaidcd,  light 

water,  hydrogen 

f  adolescence,  1 
t  instinct  j 

caught,  flies 

his,  a.<t<iored 

J  up,  Ml.  \ 

\  Washington  J 

him,  hcai^ 

buudle,  foiblM 

men.  fear 
( calumny,        \ 
\  unscathed       / 

little,  criticism 
\  universe,        \ 
\  interpreted    J 
)  interest,  \ 

\  friendship  i 
I  interference,  \ 
\  human  / 

divide,  land 


Word  Alone.        With  Context. 


a(m)iable 
slatting 

e(m)otioiial 

query 

r  eloquence,      ^ 
I  elegant  J 

riding 

owen 
daruation 

bluing 

calumny 

one 

brayers 

hal 

ftcbie(v)ewent 

revelation 

diversity 

decliae 
or 


amiable 
slammed 

e(m)otiontl 

twiuttling 

elc(m)enta 

rising 

woman 
nomination 

1oo<m)iDg 

calumny 

one 

brave 

cavil 

achievement 
revelation 

diversity 


i6o. 


'  Pillsbury:    op.  fit,,  p,  350. 

'Goldtcheider  and  Mueller:     op.  cit.,  p. 

'  Huey  :     This  foumat.     Vol.  IX,  p.  581. 

•  Tracy :    The  P»ychology  of  Childhood,  p.  127. 
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Mutilated  Word. 

NoCv)cl 

Pro(v)ing 

Lo(v)able 

Laa(gh)ing 

Be(f)ore 
Dea(f)ening 

Li(fe)like 


Context, 
force,  life 
error,  process 

women,  coartesy 

leads,  obesity 
honor,  effort 
roar,  disaster 

picture,  praise 


0(ft)eatime8         waader,  alone 


Stu(fF)ing 

Ba(b)ies 

Voc«Cb)ulary 

De8cri(b)ing 

Scri(bb)ling 

No(b)ler 

Ro(bb)ing 

Rn(b)iefl 

Scm(bb)ing 
Ca(p)abJe 

Ra(p)acious 

Re(p)entance 

She(ph)erd8 

Gri(pp)iog 

Slo(p)ing 

DroCpp)ing 

Stn(p)endou8 

Cn(p)id 

A(n)omalous 

Ge(n)eral 

A(n)yone 

Fbo(n)ograplis 

Ho(n)or 

Croo(n)ing 

Combi(n)ations 

SuCpp)o«ing 
Fortn(n)ately 
Fu(nn)els 
Cra(z)y 

Re(s)ults 

Hefs)itation 
CiTin)ized 
Ro(s)es 
U(8)ing 


f  animals,  "l 

\  taxidermy      / 

f  bachelor's,     \ 

\  bugbears  j 
important,  book 
J  personal,        1 

l  adventures     / 
verse,  genius 
men,  better 
genteel,  vocation 

f  diamonds,       ) 

\  precious  ( 

floor,  artistic 
better,  things 

f  politicians,     \ 

\  monopolized  / 

r  itself, 

\  constructive 
flocks,  night 
man,  throat 
walls,  ascent 
wait,  escape 

f;orge,  wonder 
tfe,  part 
f  position,         1 
I  comment        | 
disaster,  panic 
done,  better 
products,  decade 
before,  effort 
scandalous,  tales 
/  capital,  1 

\  dangerous      j 
true,  result 
well,  armed 
clouds,  smoke 
stories,  believed 
(  whatever,        \ 
\  interesting     / 
critical,  failure 
nations,  war 
violets,  grown 
gun,  club 


Observers'  Report. 

Word  Alone.        With  Context. 

/doll,  1 

\  shall  / 

accruing 

lovable 

laughing 

before 

deafening 

lifelike 

f  olden  times    1 
\  on  time  / 


r  cooing  \ 

\  cooling  / 

/  gavel  \ 

\  ^arbel  / 

thine 

the  oar 

dea(f)ening 

f  lie-like  \ 

Ui(fe)Iike  / 

f  on  time  \ 
1  autumn-time/ 

starting 

baize 

vocaCb)ulary 

descrying 

shrilly 

nola 

drawing 

Ruiz 

scrawling 
capable 

veracious 

f  prentice,         1 
\  pre-empted    j 

charades 

spearing 

flowing 

drawing 

stu(p)endous 

Hewet 

anomalous 

Jerrold 

a-one 

phonographs 

all 

accruing 

combinations 

supposing 
fortunately 
false 
cra(z)y 

real 

citation 
civilized 
rose 
hewing 


Btufiing 

bays 

voca(b)ulary 

describing 

Bquirling 

older 

calling 

Ruiz 

8cru(bb)ing 
capable 

veracious 

the  entrance 

charade 

grinning 

flowing 

drawing 

stu(p)endouB 

stupid 

anomalous 

Jerrold 

A-l 

phonographs 

awe 

accruing 

combinations 

supposing 
fortunately 
funnels 
crazy 

real 

hesitation 
civilized 
rose 
hewing 
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In  all,  358  judgmeuts  were  recorded;  1S3  with  context  and 
175  without  coulext.  Table  II  shows  the  percentage  of  cor- 
rect perception  for  both  classes. 


Tabids  II. 

Witliom  Context. 
Total  judgments,  175 

Right  JudL'iiient!*,  50 

Wroni;  Juui^nienti,         135 


With  Context. 
163 


Per  cent.  Right, 


-S7 


53.4 


Lest  thc3b.59f>  of  this  last  determination  maybe  thought 
incousisteut  with  the  42.0%  of  Table  I,  it  will  be  well  to  ex- 
plain that  the  words  chosen  for  the  test  represent  only  those 
members  of  the  B-series  which  were  the  most  difficult  to  per- 
ceive after  mutilation.  The  following  conclusions  seem  war- 
ranted : 

2.  W^itTTt  muiilated  words  are  given  ivitk  a  minimum  of 
context^  the  chances  for  their  airrect  perception  are  increased  by 
82'-fc  aJ  compared  with  their  chances  of  correct  perception  when 
given  without  context. 

3.  The  fad  of  mutilation  is  readily  noticed  in  the  single  words 
given  without  context,  even  though  the  word  be  finally  correctly 
perceived:  the  elision  is  not  so  readily  noted  ivlien  the  word  is 
given  with  a  mifiimum  of  context. 

These  conclusions  are  again  in  full  agreement  with  Pills- 
bur)''s  results  for  the  visual  word.' 

(c)     Words  given    at    or  near    the   Beginning    of    Complete 

Sentences, 

Two  of  the  sentence  series — A  and  B — ftimished  the  data  for 
this  determination.     Tables  III  and  IV  gi%'e  the  results. 

TABrjt  III.   Series  Aa. 

Given  Alone.  At  the  Begiciag  of  Sentence. 
Total  Judgments,         360  390 

Right  Ca»cs,  9  wS 

Wroug  Cases,  251  los 

Her  ceat.  Right.     5.5  73.8 

Here  the  A-words  have  leaped,  by  the  influence  of  context, 
from  3.59^  of  correct  perceptions,  when  given  alone,  to  73.8% 
of  correct  perceptions,  when  placed  at  the  beginning  of  a  com- 
plete sentence.  The  B-words  have  increased  much  less  rapidly, 
aa  the  following  Table  shows. 

'PilJ»bury;  i>^.  «'/.,  p.  361, 
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Table  IV.  Ba  Series. 
Given  Alone.  At  the  Begiuuing  of  Sentence. 

Total  Judgments,  450  944 

Right  Judgments,  189  557 

Wrong  Judgments,        261  387 

Per  cent.  Right,      42  59 

The  following  conclusions  are  to  be  drawn: 

4.  Polysyllabic  words  when  muHlated  are  more  easily  rccog-  \ 
nized  than  monosyllabic  words  under  the  same  conditions,  but, 
when  given  in  wntext,  are  not  helped  by  the  context  as  much  as 
are  the  monosyllabic  words. 

5.  When  mutilated  words  are  placed  at  or  near  ike  beginning  , 
of  complete  sentences,  the  chances  for  their  correct  perception  are 
increased  remarkably ,  the  amount  of  ijicrease  varying  with  the 
character  of  the  word,  being  greater  for  monosyllables  and  less  for 
polysyllables. 

(d)      Words  placed  in  the  Middle  of  Sentences. 

Only  one  of  the  sentence-series — Cb — was  used  in  this  deter- 
mination. The  C-words  were  all  monosyllables;  hence,  the 
results  of  this  determination  are  comparable  with  the  Aa  series 
of  Determination  '  c. '     Table  V  gives  the  results. 

Table  V.    The  Cb  Series. 
Word  Given  Alone.  Given  in  Middle  of  Sentence. 

Total  Judgments,        260  498 

Right  Judgments,  34  399 

Wrong  Judgments,      226  99 

Per  cent.  Right,       13.0  80.1 

Here  we  find  a  distinct  gain  in  correct  perception  over  the 
last  determination.  In  comparing  this  series  with  series  Aa 
of  Determination  '  c,'  the  objection  may  be  raised  that  the  C 
series  has  already  been  proven  more  easily  perceived  than  the 
A  series,  and  that,  therefore,  the  gain  from  73. 8%  (the  result 
of  the  Aa  series  of  Determination  'c')  loses  its  significance. 
When,  however,  we  take  into  account  the  long  leap  that  both 
series  make  when  given  the  advantage  of  context,  this  diffi- 
culty does  not  appear  so  great  as  at  first  sight.  The  following 
conclusions  seem  to  be  justified  : 

6.  When  mutilated  words  are  placed  in  the  middle  of  com- 
plete sentences,  there  is  a  slight  but  significant  increase  in  the 
percentage  of  correct  perceptions  as  compared  with  the  perceptions 
of  the  similar  words  placed  at  the  beginning  of  complete  sentences. 

7.  When  mutilated  words  are  placed  in  the  middle  of  cotnplete 
sentences,  they  are  much  more  amenable  to  correct  interpretation 
than  when  given  without  context. 

Journal — 7 
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Problbm  II.    The  Relations  of  the  Symbolic  Elements 
TO  One  Another  in  Auditory  Perception. 

Have  the  various  consonants,  or  classes  of  consonants,  vary- 
ing degrees  of  significance  for  perception  ?  Are  there  among 
the  auditory  symbol  elements  certain  elements  which  are  '  deter- 
mining* and  certain  others  which  are  MndiflFerent,'  as  Gold- 
scheider  and  Mueller  maintain  to  be  the  case  in  visual  symbol 
elements?  We  have  already  found  that  the  position  of  an  ele- 
ment is  a  determining  factor  in  perception.  This,  however,  can 
be  interpreted  as  analogous  to  the  influence  of  context;  for  since 
the  initial  element  possesses  the  greatest  significance  for  percep- 
tion, it  is  reasonable  to  suppose  that  the  mid  and  final  elements 
lose  significance  through  the  associative  supplementing  of  the 
preceding  elements.  The  question  now  arises:  apart  from  this 
associative  supplementing,  are  there  other  objective  or  physi- 
ological factors  which  give  the  various  elements  a  varying 
degree  of  significance  ?  Are  certain  consonants,  either  because 
of  the  ease  with  which  they  are  produced  or  by  reason  of  their 
peculiar  quality,  more  fundamental  than  other  consonants  ? 

The  word-smes  B  was  used  in  this  experiment,  the  general 
object  being  to  determine  what  consonants  could  be  elided  with 
the  least  injury  to  the  perception  of  the  word.  Table  IX  gives 
the  results.  The  percentages  represent  all  the  judgments  made 
upon  the  mutilated  words,  whether  with  or  without  context, 
the  assumption  being  that  the  context  helped  all  classes  of  con- 
sonants impartially. 

Tabi,«  IX. 

Injury  Worked  to  Perception  of  Mutilated  Word  by  Elision  of 
Different  Kinds  of  Consonants. 


CoirsoHAirr 
Glided. 

Uute«. 


Total 

jddgments. 


47 
28 

44 
43 
a6 
40 


20 
9 
25 
22 
iz 
M 


27 
19 
19 
31 

14 
36 


Totals, 


228 


126  44.7%  Right. 


SplrantH. 
f 

y 
th 


23 

38 
27 

43 
29 


9 
j8 
II 
25 
»3 


14 
20 
I6 
18 

16 


Totals, 


160 


76 


84  47-5%  Right. 


lOO 


BAOi.Ky : 

^^^^^H 

BibtlBnis. 

■ 

I 

36 

ao 

x6                   " 

c 

16 

3 

13 

■ta 

4a 

az 

at 

zli 

18 

St 

7 

Is, 

112 

SS 

57  491%  Right 

Nsu1>. 

m 

43 

»7 

96 

n 

32 

23 

9 

ng 

9 

3 

7 

Is, 

84 

49 

4a  50.0%  Right, 

Scml'VowcIa. 

Iff 

r 

10 
36 

J 

i 

1 

43 

aS 

X4 

Totala, 


8S 


63 


35  71.6%  Right. 


10.  The  eiision  0/ mutes  works  the  greatest  injury  to  the  per- 
ception of  a  mutilated  ivord;  the  elision  of  the  semi-ve-wets  works 
the  leost  injury  to  siuh  perception.  Jliision  of  spirants,  sibilants 
and  ttasals  7('orks  greater  injury  than  the  elision  of  semi-vowels, 
and  less  injury  than  the  elision  of  mules. 

We  have  in  this  instance  a  striking  correlation  with  the  facts 
of  language  development.     lu  the  phylogcny^  and  ontogeny* 
I  of  speech  the  mutes  are  the  first  consonaius  to  apiicar.     They 
I  are  also  the  easiest  to  form,  involving  the  least  complex  mus- 
culature and  the  slightest  delicacy  of  co-ordination. 

11.  The  consonants  which  are  of  the  greatest  significance  in  the 
auditory  perception  of  words  are  those  which  inzvlve  in  their  pro- 
duction only  the  coarser  atiiculalory  combinations.  They  may, 
therefore,  be  considered  as  the  more  fundamental  elements  of  audi- 
torv  symbolism. 

These  results  may  now  be  compared  with  the  substitutions 

which  the  various  observers  made  when  the  words  were  mis- 

l>erceivcd.     The  data  of  this  determination  are  mostly  such 

words  as  were  not  filled  out  by  the  obser\'er  iuto  '  meaningful ' 

tout  into  nonsense  symbol-complexes.     Hence  the  substitutions 

■"^flde  may  well  be  considered  as,  in  the  main,  those  which  fol- 

wcd  the  '  line  of  least  resistance;'  those,  in  other  words,  which 

quired  the  least  expenditure  of  energy  for  their  production. 

^me  examples  are  given  below: 


Word  Given. 

sla(mm)ing 
nt>(ni;iuation 


Word  Reported. 

slutting 
iiolt  nation 


y^  Whitney:  Life  and  Growth  of  Language,  p.  6S. 
/.  Tracy:  Psychology  of  Cbildbood,  p.  127. 
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Word  GiTen. 

Word  Reported, 

feCtch)ing 

fetting 

gafth)ering 
Da(ti)on's 

ackermg 

valiance 

aCglony 

pu(g)nist 

dnCck)ing 

arry 

purellas 
duuniug 

mo(m)ent 

oak  cent 

ca(v)il 

cattle 

TablB  X. 

The  Comparison  of  Multiple  and  Single  Elements  Appearing  in 
the  Substitutions. 

""l^rf^^t       No-  »'  Substitution,.    .tch'X„'»;. 

Single  Elements,    a2  221  10. 

Multiple        "  14  21  1,5 

By  '  multiple  elements '  are  meant  combinations  of  single  consonants 
or  digraphs. 

12.  Multiple  elefnents  are  substituted  much  less  frequently 
than  single  elements;  in  the  proportion  0/15  to  ^^,  or,  approx- 
imately, 2:6. 

Tabl«  XI. 

The  Comparison  of  Different  Classes  0/  Single  Elements  Appearing 
in  the  Substitutions. 


Mutes 

Spirants. 

Sibilants. 

Nasah 

1. 

Semi- vowels. 

I 

i 

f 

I 

s 

6 

m 

3 

^                 63 

V 

7 

% 

I 

D 

3 

r                  36 

d 

II 

th 

5 

sb 

4 

Mg 

S 

1                at 

t. 

16 

i 

3 

zh 

0 

■  y             IS 

\ 

I 

8 

cb 

3 

ToUl. 

55 

18 

II 

12 

"5 

Av.  for  each  Mute, 

9-1 

Spirao  , 

.   3.6 

Sibilants, 

3.7 

Nasals, 

4 

Scmi-v'ls,  31.3 

The  preponderance  of  serai-vowels  substituted  may  seem 
remarkable  in  the  light  of  the  last  determination,  where  we 
pointed  out  that  the  mutes  are  not  only  the  '  easiest '  elements 
to  produce  vocally,  but  also  the  most  fundamental  in  the 
genesis  of  speech,  while  the  semi-vowels  are  the  hardest  to 
acquire  and  the  latest  to  develop,  both  phylogenetically  and 
ontogenetically.  But  while  they  are  the  latest  to  develop, 
they  are  not,  once  mastered,  the  most  difBcult  to  use,  but 
rather  are  among  the  easiest.  In  the  practiced  use  of  language, 
"each  class  (vowels  and  consonants)  draws  the  other  toward 
itself;  the  vowels  become  more  consonantal,  the  consonants 
become  more  vocalic."*  Hence,  it  might  well  be  expected 
that  the  semi-vowels,  standing  as  they  do  on  the  border  liue 

1  Whitney  :     Life  and  Growth  of  Language,  p.  69. 


T02 


baglby: 


between  the  voiced  and  the  unvoiced  elements,  should  appear 
most  frequently  in  the  substitutions  of  adult  speakers.  In 
view  of  this  fact,  the  following  conclusion  seems  to  be  justified: 
13.  JVAfft  different  tingle  elements  are  substituted  /or  the 
elided  elements  in  mutilated  tt-ords,  the  semi-vowels  are  chosen 
■mcst  frequently ,  the  proportion  being  approximately  three  semi- 
vowels to  two  substitutions  from  all  other  classes.  When  semi' 
vowels  are  not  substituted,  the  mutes  are  ehosen  mote  frequently 
than  either  the  sibilants  or  the  nasals,  in  the  proportion  approxi- 
mately of  three  mules  to  one  substitution  from  any  one  of  ike 
other  classes  except  semi-vowels, 

B.  The  Conscious  Process  Involvbd  in  ths  Appkrcrp- 
TioK  OF  Spokkn  Symbols. 

§  I.     Object. 

From  the  series  of  mutilated  words  that  were  given,  now 
singly,  now  with  a  minimum  of  context,  now  at  the  beginning, 
now  in  the  middle,  and  now  at  the  end  of  a  complete  sentence, 
it  is  evident  that  the  '  setting '  of  a  word  is  the  determining 
factor  in  its  apperception.  The  problem  that  confronts  us, 
therefore,  is  this :  Given  a  complex  of  sounds,  otherwise  per- 
ceived simply  as  such  a  complex,  what  are  the  conscious  pro- 
cesses by  which  this  complex  acquires  '  meaning  ; '  by  which 
it  is  not  merely  perceived  as  sound,  but  apperceived  as  a 
*  meaningful '  symbol  ? 

Apperception  is  u.sed  in  this  connection  to  denote  the  re- 
action of  experience  upon  new  contents,  or,  as  Pillsbury  puts 
it,  "  apperception  represents  the  influence  of  general  experience 
in  consciousness.'" 

This  connotatioD  of  the  term  apperception,  oow  generally  adopted, 
WB9  vRgucly  Bupgesteil  by  l/eih«ix  ;'  but  it  WBS  the  Herburtinns  who 
first  KHve  it  an  important  significance  in  psychological  nomenclature. 
Accorfliiig  to  Herhart,^  a  new  itlci4  is  npptrccived  by  au  older  iiieii  or 
by  a  complex  of  older  ideas.  With  T)rubisch,*  the  apperceiving  idea 
becomes  8  distinct  '  psychological  subject.'  There  is  a  psychological 
subject  corresponding  to  every  characteristic  attitcde  of  the  mind. 
Now  we  are  teachers,  now  students,  now  members  of  a  political  com- 
munity. In  every  case  a  special  psychological  subject  presides  over 
the  mental  life,  auu  the  nature  and  coustitution  of  this  subject  deter- 
niue  the  form  in  which  the  newly  entering  contents  »haU  be  received. 
Wait*'  introduces  the  doctrine  of  apperception   by  '  coeuiesthesis.* 


»  Pillsbury:    0^.  ri7.,  p.  388. 

'Vibuiz:  Philosophical  Works  (Tr.  DuncanJ.  New  Haveu.  1890. 
pp.  219. 

•Herbart,  J.  K. :  Psychologic  als  Wisseaschaft.  Simmtliche  Werke 
(Kehrbach's  ed.),  Langensalza,  1893.     Bd.  VI,  pp.  140  ff. 

*Drobtscb.  M.:  Empirische  I'sychologie  noch  wtssenschaftlicber 
Helhode.    I^ip/ig,  1842,  p.  135. 

'  Wnitz,  T. :  Oruiidlegang  der  Psychologie.  Sec  al»o  Stout,  Mind, 
Vol.  XIV  (1889),  p.  366. 
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Cocnxrathests  is  the  mental  attitude,  the  'common  feeling,' which  is 
protlaccil  by  cTCry  form  of  stimnluii.  In  other  words,  coeniesthesis 
IS  the  rrsullant  of  experience.  With  Lazarus, ^  an  opperceplion  ii 
jomed  to  a  perception  in  the  act  of  assituilaliun.  The  apperception  is 
thus  conceived  as  a  structural  pattern  of  ihe  mind.  It  is,  however, 
an  active  agent,  and  its  efficiency  ia  due  to  the  working-over  which  it 
has  ntider^one  througliout  the  cour&e  of  experience.  Sleiiithal' 
means  by  apperceptioii  »I1  the  psychical  (actors  and  activities  which 
mediate  a  cop-nition.  It  is  the  movement  o(  two  ideas  jjoverncd  by 
the  Wcltaniihauufig  of  the  subject, — tlie  uioveiueiit  of  iwo  ideas  for 
the  production  of  a  cognition.  Scoat '  inclndcs  under  apperception 
such  processes  as  understatidin}^,  interpreting,  identifying,  siibsum- 
ing,  etc.  In  all  these  processes,  a  presentation  "acquires  a  certain 
tiguificancc  for  thought  by  connecting  itself  with  some  mental  pre- 
foruiatinn  fts  this  hns  been  organized  in  the  course  of  previous  expe- 
rience." The  process  of  apperception  coincides  substantially  with 
thAt  of  attention,  la  the  Herbartians,  both  the  agents  and  the  niate- 
litls  of  apperception  are  ideas  or  idea  complexes:  in  Stout,  the 
materials  of  apperception  arc  involved  in  the  concept  of  nieiital 
'  syatems.'  A  mental  group  or  system  is  a  systematized  tendency, 
and  the  union  of  such  groups  or  systems  is  the  confiocncc  of  different 
moilefl  of  mental  activity.  (Cf.  the  '  psychological  subject'  of  Dro- 
bisch.)  Regarding  the  agent  of  apperception,  Stout  renounces  the 
Kerhartian  coocept  of  ideational  activity,  and  considers  apperception 
»  a  conative  process.  With  Wundt,*  apperception  is  the  process 
through  which  one  idea  beootnes  clear  and  dtstiuct,  while  nthera 
remain  vague  and  inde6nite.  the  entire  process  being  accompanied  by 
a  feeling  of  activity,  by  the  inhibition  of  irrelevant  ideas,  and  by 
other  acres^tory  plieiionicna. 

The  problems  iu  a  study  of  apperception  are  revealed  more 
clearly  if  the  dichotomy  belweeu  a  structural  and  a  fuuctioual 
psychology-,  as  proposed  by  Professor  Titcbencr/  is  rigidly 
made  and  adhered  to.  Appcrceptiou  i.s  a.  futurfioti  of  the  miud. 
Il  has  its  slnuliiral  pattern.  /.  e.,  there  is  a  certain  mental  state 
or  condition  which  the  apperceiving  o^nsoionsnefa  uniformly 
takes,  and  this  .state  or  condition  is  called  attention.*  In  a 
atndy  of  apperception,  then,  we  have  to  inquire,  what  structural 
elements  or  compounds  of  elements  carry  the  function  of  apper- 
ception. In  what  proportions  arc  sensational  and  affective  ele- 
ments present,  under  difTereiit  conditions,  in  the  a])perceptive 
consciousness  ?  The  mind  as-similates  the  new  material  which 
is  presented  to  it  in  a  form  determined  by  the  environment. 

*  Lazarus,  M.  :     Das  Lebeii  rlcr  Seele.    Berlin,  1878,  pp.  231  ff. 

^Steinthal,  II.:  Einltitnng  in  die  Psychologic,  etc.  Berlin,  1881, 
pp.  166.165. 

'Stout,  G.  F. :  Analytic  Psychology.  Loudon,  1606.  Vol.  II,  pp. 
iloff. 

•Wundt.  W.:  Grundziige  der  physioloi^lschen  Psychologic.  T.,eip- 
1893.    Bd.  II,  pp.  374  H. 

•Tilclinier,  K.  H.:  An  Outline  of  Psychology.  New  York,  i89<),  pp. 
II  fL  The  Postulates  of  a  Structural  Psychology,  Philosophical  Ke- 
vine.  Vol.  VII.j.     (Sept.,  1898. 1 

*C/.  Knelpe.  O.:  Ouiiines  of  Psychology  (Tr.  Titcheaer).  London, 
'895.  PP-  493  ff. 
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What  are  the  conscious  processes  which,  ou  the  structural  side, 
constitute  this  assiuiilation?  What  is  it  that  dctcriiiines  the 
particular  pattern  of  tlie  given  apperceptive  consciousness? 
Why  are  such  and  such  perceptious  and  ideas  in  the  focus,  and 
such  and  such  perceptious  and  ideas  in  the  fringe  of  conscious- 
ness? What  is  the  nature,  under  the  given  conditions,  of  the 
elements  which  fall  in  the  focus,  and  what  is  the  nature,  under 
the  same  conditions,  of  the  elements  which  fall  in  the  fringe? 
Is  there  auy  uuifonnity  with  which  these  several  arrangements 
of  mental  'stuff"  occur?  If  there  is,  does  it  suggest,  directly 
or  indirectly,  a  general  postulate  upon  which  a  psychology  of 
function  can  build? 

Viewing  our  own  problem — the  apperception  of  spoken  sym- 
bol*— from  this  standpoint,  we  have  to  ask:  What  is  the  char- 
acter of  the  associative  and  recognitory  processes  that  underlie 
the  apperception  of  symbols?  In  terrasof  what  sense-modalities 
are  our  symbols  interpreted  ?  WTiat  part  do  mood,  affective 
tone,  environment,  past  experience,  and  similar  factors  play  in 
the  iuterpretation  ? 
§  2.     Method. 

The  method  employed  in  this  determiuation  was  that  of  intro- 
spective analysis.  The  sentences  were  the  same  as  those  used 
in  the  first  two  (ietenninatiuns;  a  sample  scries  has  been  given 
above  (p.  88).  The  procedure  was,  in  brief,  as  follows.  After 
the  sentences  had  bccu  reproduced  by  the  phonograph  and 
repeated  by  the  observer,  the  latter  was  instructed;  (i)  to  give 
an  introspective  account  of  the  manner  in  which  he  came  to  611 
out  the  mutilated  word,  providing  that  the  mutilation  was  rec- 
ognized; aud  (2)  to  add  all  possible  information  as  to  the  char- 
acter of  the  mental  processes  which  went  on  during  the  apper- 
ception of  the  sentence,  with  especial  regard  to  the  pattern  of 
the  apperceptive  consciousness, — the  presence  or  absence  of  defi- 
nite and  tangible  'imager>',' the  concomitant  affective  phe- 
nomena, kinaesthetic  sensations,  etc.  The  results  of  theexperi- 
■nent  fall  into  two  sections,  corresponding  to  these  two  divisions 
*ie  problem. 
5,     Observers. 

le  value  of  the  introspect i%'c  reports  must  depend  in  large 

ure  upon  the  training  and  ability  of  the  various  observers. 

le  four  olxservers  whose  protocols  embody  such  reports, 

were  professional  psychologists  of  from  four  to  six  years' 

ical  training  and  experience.   The  fourth  was  a  student  of 

/ears'  training  in  psychological  melliod.     All  were  very 

1  alive  to  the  value  of  accurate  introspection,  and  could 

rentiale  clearly  between  the  psychological  and  the  logical 

rations  ol  the  matter  with  which  they  dealt. 

5  iollowiug  obser\'eis  offered  their  scr\'ices  for  this  deter- 
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mination:  Miss  F.  M.  Winger  (  W^),  Fellow  iu  Psychology; 
Miss  J.  A.  Cochran  (C),  senior  student  in  psychology;  Dr.  G. 
M.  Whipple  (IVA),  Assistant  in  Psychology;  and  Dr.  W.  B. 
Lane  (Z,),  Honorary  Fellow  iu  Psychology, — all  of  Cornell 
University.  W^and  L  are  predominantly  visual  in  type;  Cis 
predominantly  auditory;  and  Wh  auditory- visual. 

The  experitnetital  work  began  in  October,  1899,  and  continued  until 
June,  1900.  The  experimental  hours  were  ten,  eleven  and  twelve  in 
the  mofDiuK-  No  tests  were  taken  in  the  afternoons.  Wh  gave  one 
hoar  a  week  to  the  work,  /,  and  C  two  hours  a  week,  and  JV  three 
honrs  a  week. 

§  4.     Results. 

(a)   The  Interpreiation  of  Mutilated  Symbols:     The  Principle  of 

Contextual  Supplementing. 

We  have  seen  that,  when  a  mutilated  word  is  given  alone, 
the  chances  are  that  its  meaning  will  be  lost  upon  the  hearer; 
but  when  it  is  given  in  context,  the  chances  are  that  the  elisions 
?rill  be  filled  out  and  the  word  supplied  In  its  correct  form.  When 
a  word  is  spoken  erroneously,  but  is  correctly  perceived  by  the 
hearer,  the  process  by  which  the  errors  are  filled  out  has  been 
described  as  'associative  supplementing.'^  It  is  obvious  that 
this  involves  a  certain  form  of  apperception.  The  erroneous 
part  of  the  spoken  word  is  filled  out  immediately  from  the 
hearer's  experience,  and  this  is  always  an  instance  of  simul- 
taneous association.  But  when  the  word  is  recognized  as  muti- 
lated, the  correct  form  is  provided  in  large  part  by  the  context, 
and  is  only  at  fir.-it  suggested  and  later  confirmed  by  the  muti- 
lated form.  This  process  may  be  called  '  contextual  supple- 
menting,' and  is  an  instance,  not  of  simultaneous,  but  of  suc- 
cessive association.'  The  greater  part  of  the  elisions  in  our 
sentences  were  supplied  in  this  way. 

14.  The  mutilated  word  given  in  context  is  not,  as  a  rule, 
filled  out  at  once  by  associative  supplementing,  but  is  changed  into 
its  correct  form  by  a  process  of  successive  association  which,  inas- 
much as  it  is  dependent  almost  entirely  upon  the  context,  may  be 
coiled  contextual  supplementing. 

Illustrations:  "He  sold  his  hoC me)  for  a  mess  of  pottage."  Wh 
first  misinterpreted  Ao(»«tf)  as  hole.  He  then  "tried  to  think  what 
Bsan  sold;"  oirihright  came  up  by  successive  association,  then  home 
was  readily  supplied. 

"  The  matter  is  a  function  of  ti(me)  and  space."  L  misinterpreted 
iiime)  as  tide,  but  the  juxtaposition  of  space  led  to  the  substitution  of 
iitne. 

"  Is  it  the  man  or  the  no(sc)  in  Cyrano?"  C  supplied  nose  after 
Cyrano  had  been  spelled  for  her. 

^Titcbener:  o/.  fi7.,  pp.  216  ff.  See  also  Bawdeu,  A  Study  of  Lapses. 
pp.  41-44- 
■Titchener:  op.  cit.,  p.  216. 
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References  whicb  cliaof^e  gradnally  as  tbe  cootezl  pro- 
ceeds, 40  instances. 

Referenceswhtcbukea  Sgurative  meanitig  in  its  literal 

sense,  5        " 

ContcxlH  erroneously  perceived  and  coriously  inter- 
preted, 96        " 

RefercDccs  inconsistent  with  the  context,  9        " 

Total  indefinite,  changiug  and  obscnr«  references,      168 

References  iiiclistinct  or  at>seitt : 
Reference  v^ue  and  unorganized,  4S        " 

Only  tbe  auditory  experience  of  tbe  sentence  iu  con- 

&ctou«ne«ft,  16        " 

Familiarity  witb  tbe  senteuce  preclndes  definite  and 

distinct  reference,  6         " 

Pecnliar^ty  m  tbe  mecbanism  of  the  seuteocc  makes  the 

reftrtMicc  iudistiuct,  5        " 

ladisttDct  reference  coming  very  late,  9        " 

Total  indistinct  or  absent  references,  84        " 

15.  Under  the  conditions  of  our  experiment  ^  andwitk  theobser- 
vers  Uitcd,  the  apperception  of  auditory  symbols  in7*ohes  the  presence 
in  consciousness  of  visnat  and  verbal  ideas  mainly;  i.  e.,  the  con- 
scious  'stuff'  of  the  auditory  symbolic  apperception  is  made  up  in 
large  part  of  visual  and  verbal  {yisual-auditory-kinncsthetie^  sense 
elements.  The  auditory  and  kinaesthetic  elements  {apart  from 
ike  rdle  which  they  play  in  the  formation  of  the  verbal  ideaY 
seemingly  form  but  a  small  part ^  and  the  Umperatnre,  taste,  and 
smell  elements  a  still  sf nailer  part,  of  this  'stuff.' 

16.  The  most  cotnplete  form  which  the  visual  sense  elcvieitts 
take  is  that  of  an  ideal  reproduction ,  mere  or  less  faithful,  of  a 
typical  eHi>iron?ncnl  as  represented  by  the  context.  Such  a  repro- 
duction is  common  only  Ttn'th  visually- minded  obsenvrs  aiid  under 
optimal  conditions  of  attention.  It  is  usually  complicated  with 
other  sensible  and  affective  dementi,  but  in  such  eases  the  visual 
elements  predominate  and  occupy  the  focus  of  attention. 

IllustratioRS:  "Not  a  man  ha[s]'  had  his  vote  refasec]  him."  A 
visnalized  a  voting  card  and  a  polling  station.  Tbe  vote  was  upon  the 
'  license' question.  The  cori9ciouseies»i  of  this  Usl  reference  took  the 
form  of  tbe  word  '  lemperauce '  printed  witb  a  capital  T.  There  was 
some  cxcilcmcDt  about  the  city  which,  in  tbe  ideal  reproduction,  took. 
the  form  of  nuisc  memories.  Wh.  on  bcHriu>;  the  same  sentence,  vis- 
ualized the  interior  of  the  town  hall  of  his  native  city,  where  voting 
was  Koin^f  on. 

"  The  dn^s  were  held  in  leatsbl."  f.  pictured  a  bunt,  with  a  unm* 
berof  hordes,  Jogs,  etc.,  in  the  foreground. 

"The  principal  plants imligenous  to  America  are  the  potato,  tobacco 


'^Cf.  Titcbener:  op  cit.,  p.  308;  Bawden:  op  eit.,  pp.  59-60;  Raymond 
Dodae:  Die  motorischcn  \Vortvorste)Ini>gen.  pp.  2-y 

*a  ^ter  rnrluKcil  id  bracket)!  [  }  at  iiaicathcucn  (  )  ia  the  clidcil  letter  ut  the  iteit- 
lence.  WherelliebracVMniieuncdihe-  HUioo  iliil  nol  iiirolrr  ihr  miKinterprctAtioD 


of  the  word. 


APPKRCSPTION   OF   THE   SPOKEN   SKNTKNCE. 


109 


«nd  tuat{zc}."  ir' visnalixed  maize  and  potatoes  growing  and  tobacco 
manufactured. 

"The  ship  could  be  traced  by  the  ^moke  from  lier  fti(ni0els."  tt^ 
misiuEerpreted/H(WH)WJ  aa  Sows.  She  reported  the  following  sitoA- 
tion:  "The  ship  was  on  fire.  I  ■»■»«  on  another  ship  at  first,  and 
could  see  ihe  Rnioke  coming  over  the  horizon.  Then  I  was  on  the 
burning  ship  watching;  the  smoke  coining  from  the  bows." 

"  The  safe-  door  closed  with  a  snaf  p],  and  the  cashier  waa  a  helpless 
prisoner."  With  this  sentence  ll'/i  ha*!  a  "  va^^uc  visualization  of  a 
man  staudinj;  in  the  middle  of  a  bnuk  oflicc.  The  sale  door  was  back 
of  bim.  He  was  a  tnll  man  with  a  smooth  face  and  a  derby  hnt.  He 
had  a  valise  in  his  hand  and  appeared  to  be  startled  at  M>methiaff. 
He  was  the  cashier."  In  this  case,  ns  in  many  utherit  which  we  shall 
cite  later,  the  reference  was  not  la  every  way  consistent  with  the  con- 
text.     H'i  remarltcd  upun  this  inconsistency  in  the  protocol. 

"A  balmy  brcc[zc]  wafted  us  to  the  Bonih."  C's  reference  waa  not 
imniedtatc,  but  followe^l  !M>me  seconds  after  she  had  repeated  the  !<en- 
tence.  She  visualized  a  river  between  two  banks.  "The  river  seemed 
rery  long." 

"Greeidlily  he  sei«d  and  ate  the  footl."  ff^A  visualized  a  mau 
eatinj^  with  both  hands. 

"  By  goafdliug  the  oxen  constantly,  he  maonged  to  mow  slowly 
on."  After  the  scuience  had  been  repeated,  WOS  referred  it  to  a  coun- 
try road  near  Topsficld.  Ma^is.  He  visualized  a  yoke  of  oxen  and  a 
driver.  W,  with  the  same  aeutencc,  vieuelized  an  ox-cart  and  a  man 
walking  beside  Ihe  oxen. 

"The  p€ti(  ti'>ou  received  some  attention."  /.  misinterpreted  fieii- 
{ti)Qn  Bs  .'Icieon.  vvhich  he  took  to  be  a  Greek  name.  The  sentence 
referred  to  a  mHn'»  reception — a  public  rect^ption  to  a  famous  man — 
which  A  visualized,  together  with  a  Greek  audience  which  was  ap- 
ptandiug. 

"  He  sleeps  in  a  nameless  gra[ve]."  IVA  visualized  a  soldier's  grave 
on  the  side  of  a  hill  against  e.  background  of  piaes. 

"The  seed  was  covered  with  a  white  fu(zz)."  /.  interpreted  this 
sentence  an,  "The  seed  was  covered  with  a  white  fog."     He  later  sup- 

fdied  sfa  for  sen/,  ami  with  tbi*  he  visualized  the  sea  enveloped  10 
og  nod  ft  s:eanier  moving  through  it.  The  ideas  sloW'Speed  and 
/og-signa!  (modalities  unc«rl«iu)  were  also  present. 

"The  Sermon  was  nnconscionnbly  [o[ng],"  /f^  visualized  a  "lot 
of  people  sitting  and  waiting  for  the  end  to  come.  It  was  very  quiet." 
She  did  not  see  the  preacher 

"Ships  were  fre<)ocntly  wrecked  upon  the  ree[f  J,"  L.  ™nalized  the 
open  aca  off  the  Manacles,  and  in  it  a  ship  partially  submerged, 
lliia  was  supplemented  by  the  verbal  asiiociatc  '  Paris.' 

"Schools  nf  fish  are  fotiTid  off  the  ba[r]."  (f  visnalizcil  a  stretch  of 
land,  the  yellownes-s  being  especially  noticeable. 

"(Sb)oianil  shell  weie  poured  into  the  fort."  A  interpreted  this 
as  "Bomb*  and  shell."  He  referred  it  visnftlly  to  Ihe  nnval  manoeu- 
vers  off  Santiago.  He  visualized  a  "  definite  circular  arrangement  of 
ships  in  motion."  A  schemalizeil  parabolic  curve  of  a  projectile,  and 
a  mass  of  white  smoke  wcr«  also  imaged  vifiually. 

"  tCJaves  of  great  extent  honeycomb  the  hills."  Wh  visualized  the 
side  of  a  hill  pitted  with  ftinall  holes. 

"  [Klcen  business  men  perceived  the  opportunity."  Wh  associated 
this  itucce^Hively  tu  the  name  of  a  1e.iding  business  man  of  his  native 
town  (anditory-verbalj  and  visualized  the  square  of  business  houses  in 
this  town. 
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"That  splendid  ru[f;]  came  from  the  Orient."  L  Tisaalized  a  map 
o(  Ihe  ea»tcru  Mediterranean,  the  Archi^UK*^  being  represented  with 
great  deUil.  Orient  was  visnalizeil  with  a  capiul  O.  There  was 
a  fie«ting  image  of  a  typical  Tnrk,  sapplemeated  by  the  verbal  idea, 
'Ottoman.' 

"The  howline  wind  s«t  the  windows  rattling  and  the  doors 
•latminliug."  »-*  heard  the  slamming  and  the  rattHnR.  "The  car- 
tains  at  the  window  were  preen. "  (This  last  bit  of  introspection  shows 
how  irrelevant  are  some  of  the  details  that  come  into  the  focas  of  at- 
tention and  occupy  a  position  in  conscioueneM  which  is  quite  iacon- 
fistent  with  their  ajfrnificance  to  the  '  meaning '  of  the  sentence.) 

"I  had  often  witnessed  the  scene  he  had  been  descri(b)ing."  I. 
interpreted  descri[  h)ing  as  descrying.  The  conscious  conteuu  had 
reference  to  an  outlook  from  a  ship's  deck, — looking  at  a  distant  object 
through  binoculars.  /,  aI*io  visualized  a  namher  of  persons  "  sb'.eld- 
ing  the  eye»  with  the  hand  ;  "  also  the  water  and  a  bulwark.  With  it 
all  he  noticed  a  strain  about  the  eyes, — a  *  squint.' 

"Wcwere  to  travel  through  liurope  on  bi(c]ycUs."  IT  referred 
this  vLiually  to  a  woman  of  her  acquaintance  who  exiKCts  to  visit  En- 
rope  in  ibis  way.  She  saw  her  climbiag  a  hill  on  her  wheel.  "  The 
day  was  bright'and  clear." 

"On  the  wall  bung  a  painting  and  two  e(tcb)ing*."  Jf  referred 
this  to  two  long  high  walls  with  the  pictures  upon  them.  L  misinter- 
preted the  sentence  as,  "On  the  wall  hung  a  picture  at  two  angles." 
He  visualized  an  unframed  screen  with  a  painting  upon  it.  This  wa« 
standing  in  the  corner  and  bent  to  the  angle  of  the  corner.  "The  pic- 
ture was  very  large." 

"  He  went  into  business  with  his  ftt[th]er."  /-  referred  this  ver- 
bally to  a  plumber  and  visualized  a  dirty-faced,  lead-marked  man 
dressed  in  working  cottonades. 

"Crou(ch)ing  by  his  side  was  the  faithfnl  dog."  Wh  interpreted 
crouching  as  following,  and  visualized  a  man  and  a  dog.  "The  dog 
waa  large  :  the  man  poor  and  shabby.  The  dog  was  '  sneaking  '  along 
with  bis  bead  down." 

"The  roof  was  supported  by  an  iron  beaCm)."  /.  misinterpreted 
beaitm)  Aifiro/t.  He  visualized  a  building  supported  from  the  side  by 
a  long  pole  or  battress.  There  was  a  detailed  image  of  a  long  paral- 
lel eptprdal  iron  support.  This  was  supplemented  by  the  idea  ( modal- 
ity nnccrtain)  of  a  wind-storm  thrcatenmg  the  building. 

17.  Tht  form  which  the  visual  reference  most  commoniy  takes 
is  that  of  an  ideal  re^roducliott,  not  of  Ihe  contextually  represented 
environment  as  a  wh'i/e,  but  only  of  certain  parts  of  such  an  en- 
vironment :  the  in'snai  idea  merely  serving  lo  reinforce  the  general 
t&nmou%  contents  zvhich  accompany  the  apperceptive  process,  and 
not  necessarily  forming  the  focal  pari  of  sttrh  contents. 

Illttstrations:  "(Z)eal  is  not  lacking  for  the  enterprise."  This 
Wtt>  interpreted  by  Z.  as  "Steel  is  not  lacking  for  the  enterprise." 
White  the  sentence  meant  to  him  that  "backbone  and  force  were  not 
lacking."  he  supplemented  this  interpretation  with  the  visual  image 
of  a  bayonet. 

"  [RJeed  instruments  are  replaced  by  string  instrument*."  Wh  in 
this  connection  visualized  an  orchestra.  The  reed  instmmeots  were 
represented  by  clarionets,  the  string  instroments  by  violins.  Theae 
tlttngs  were  reproduced  very  vaguely.  With  the  same  sentence  A 
riaualized  a  mouth  '  harmonica' and  abanjo;  r.  f.,  the  generic  names 
reed  and  string  were  reduced  to  these  concrete  objects. 
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"The  army  compristil  sooie  ten  thousand  (m)en."  /.'tnisinler- 
preted  (»«)«i  as  ants  and  later  as  ients.  With  ants  the  reference  was 
to  the  luilitarism  of  an  ant  colonjr.  Tcnls  gare  rise  to  the  visual  re- 
production of  a  niilitin  rantping  ground  covered  with  white  tenia. 
"The  latter  was  a  definttc  picture,  the  former  on  I  >- a  word  and  the 
image  of  ait  ant" 

'*Con(>)ider  for  a  moment  the  effect  a  of  the  measure."  This  was 
reported  l>y  L  «»,  "  It  bettered  fur  a  luomcut  the  eflcclft  of  the  meas- 
ure." /,  visualized  a  "lot  of  heads  and  oue  man  standing  up,"  which 
represented  for  him  the  idea  of  a  leRiaiative  assembly. 

"  We  detected  a  faitit  odur  of  [uijusk."  L  imagctl  a  wet  mu&lcr&t, 
the  lonf;  tail  bciiiK  especially  distinct. 

"The  dim[ljy  lighted  cbnpel  was  filled  with  women."  Creferred 
this  visually  lo  Sage  Ch«i>el,  Cornell  Itniversily.  ff  referred  it  to  the 
chapel  of  a  Chicaj?o  hospital.  L  referred  it  to  the  interior  of  Sage 
Chapel. 

"The  un[m]apped  territorj-  of  the  earth  is  not  extensive."  L 
"  thought  in  a  general  way  "  of  govcramcnt  survcysand  visualized  two 
men  who  are  cngancd  npon  the  coast  survey. 

"  liigen[io]us  contrivances  sometimes  earn  fortunes."  ff' referred 
this  to  a  new  piece  of  acoustic  apfmraiUK  in  the  ]>sychologicai  labora- 
tory. Then,  by  way  of  the  fa  11  •phonometer  which  stood  near  by,  the 
idea  of  *  slot-machine  '  was  successively  nAsociated. 

"To  toacb  the  betmj  of  his  garmeLt  would  care  bU  diseases."  W* 
imaged  a  Sunday  School  chart.  C  visualizetl  a  garment  with  a  wide 
hem. 

"The  lime  was  ri{]>e1  for  a  concerteil  mo%-ement."  L  referred  this 
to  Roberts's  campaign  in  South  Africa.  This  reference  was  partly  ver- 
bal and  partly  visual.  He  pictured  Roberts  and  the  outline  of  a  be- 
siegeil  city-  The  rest  was  supplemented  verbally  except  for  an  indefi- 
nite mass  of  soldiery. 

'■  By  his  »i{de]  crouched  the  faithful  dog."  W"saw  the  dog — a  yel- 
lowish brc^wn  bird  dog.  lie  had  been  mistreated  and  was  cringing." 
Wift  visualised  a  man  "and  a  thin,  scrawny  dog  with  its  tail  between 
its  legs.     It  was  a  winter  scene." 

"  Several  black  ba*_ss)wcTc  caught  in  the  sircam"  A  misinter- 
preted da(ss')  as  6gar.  He  visualized  a  black  ht-ar  and  a  deer  swimming 
in  a  stream.  The  prominent  idea  in  consciousness,  however,  was  con- 
nected with  the  laws  forbidding  the  killing  of  deer  during  certain 
seasons. 

"  It  is  (iflen  hard  to  reduce  a  compouud  lo  il»  (;1e[m]eiits."  The 
verbal  reference  *  chemical  analysis  '  was  probably  the  prominent  part 
of  A's  spperceptive  runscioHsness.  It  was  supplemented  by  a  vague 
-•MialiTaHon  of  B  number  of  teftt-tubes. 

•  ivord  was  not  in  the  voca[b]ulary."     L  referred  this  lo  a  word 

•r's  '  Kleiiiente  der  Psychophysik.'     He  could  not  remember 

3ut  visualized  a  page  and  knew  its  position  ou  the  page. 

■he  same  sentence  visualized  Webster's  Dictionary'. 

ig  was  set  with  ru[b]ies."     /.  pictured  a  ring  with  a  bean- 

g.    This  was  accompanied  by  the  verbal  associate  '  mar- 

-  thought    pnrttcularly  of    the  coloring   of  the    stone  and 

f  It  was  eKplainable  on  the  same  principle  as  the  coloriog 

This  involved  the  visual   reprouucliou  of  a  diagram  ol 

enomeaa, 

oubts   the  moral  cfticicncy  of  rc[p]cntance."     Here  the 
action  of  the  gales  of  the  Aubnrn  prison  was  an  accessory 
•erceptire  consciousness. 
d  a  roo[m]  ou  the  fourth  floor."    L  referred  this  to  a 
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boildiiig  on  the  iiiiiversily  cauipu*  He  visualizml  tlie  Ituildinf*.  C 
Tistialize<l  ihe  saoie  buJldiaK-  Wh  ituaRcd  a  dormitory  at  Brown  Uni- 
Tersity.  Noue  appears  to  have  bad  a  <trtiiiit<^  riiiual  reference  to  the 
maa  or  to  the  room,  the  building  inonopolizin}{  the  visnal  couscious- 
neas  of  the  time. 

"0[T]er  the  divide  was  the  promised  land.**  ff^thouffbtof  dividt 
▼isnally  as  a  chasm  or  jjulch.  With  Z.  t/ivi(/f  supKtrstvil  a  log-boom 
in  a  river.  I*rotnised  land  ^&^^  \\f,ft  to  the  reproduction  of  pictnreof 
Moses  on  Ncbo,  which  I.  had  seen  in  Sunday  School. 

"  K  (iea[f  JeninK  roar  heralded  the  disaster."  Wh  visualized  hu  ex- 
plosion, but  heard  nothing.  With  A,  roar  suKgested  a  watcrlall  in 
visttal  terms  and  the  sound  of  a  waterfall  in  auditory  terms. 

In  ail  the  above  examples  it  will  be  noted  that  the  visual 
part  of  the  apperceptive  coiiscinu.sne.ss  is  frequently  supplement- 
ed by  uther  references,  priucipally  verbal  in  character,  all  of 
which  function  together  iti  apperception,  Kow  this  group  ot 
conscious  elements  comes  into  prominence,  now  Ihat  Kri^up.  and 
only  the  more  striking  are  noted  in  the  iniruspeciive  reports. 
As  L  said  at  the  close  of  one  report:  '*  The  interpretation  in- 
Tolves  fragmentar>*  images,  now  of  this,  now  of  that  moiiality. 
lean  note  only  a  few  of  these,  but  there  are  others  there."  As 
to  the  importance  of  the  kinaesthetic  elements  upon  which 
Bawden'  has  laid  so  much  stre^,  the  results  of  our  experiments 
permit  only  of  the  asserti<}n  that  the  kinaesthetic  factors  very 
seldom  come  into  the  focus  of  conscioii.sne.ss.  Some  of  the  more 
typical  references  of  this  cla.ss  are  given  below  : 

■'(Kn)eel  before  misfortune  if  yon  will."  Wh  misinterpreted 
{,kn')cel  ax  yield.  The  kinaesthetic  concomitants  of  kneeling  and  bow- 
ing were  present. 

•'[HJunt  for  the  word  in  the  dictionary."  L  experienced  the  'feel* 
Qf  rapidly  '  leafing  '  the  pages  of  the  lexicon  in  hunting  for  Greek 
words.  He  also  visualized  the  face  of  a  man  in  the  library  of  the 
University  of  Toronto. — '  a  big  fellow  with  a  bine  coat.' 

"[Sh]un  e%'il  companions."  Here/.,  along  with  a  verbal  and  visual 
reference  to  a  Sunday  School,  experienced  an  auditory-kin  aesthetic 
reproduction  of  a  Sunday  School  soug. 

"tjloy  ftid  sorrow  are  spriukletl  about  equally  among  men."  Wh 
"  interpreted  sprinkled  by  a  centrally -excited  urai-movemenl  idea  of 
■catlenng  seed." 

"Uar[m)onions  relations  have  been  established."  Wh  reported  In 
the  protocol:  "  'Haruiontous  relatiout^'  means  a  smoothing  over; 
this  in  my  consciousness  is  the  image  of  an  outward  movement  of  the 
bands." 

"The  care  of  the  tee[th1  is  a  matter  of  imporUnce."  IfA  experi- 
enced the  kina-slhetic  concomitants  of  brushing  the  teeth. 

"  He  was  not  5utre)  of  ihc  matter."  L  visualiz-ed  a  person  perplexed; 
A.  «-  with  certain  characteristics  of  the  face  denoting  perplexity,  sacb 
as  the  drawing  toifcther  of  the  eyes  and  a  general  tension.  /.  reprO' 
dnccd  such  an  adjustment. 

"One  often  feels  the  nec[d]  of  exercise."  Wh  referred  this  to  the 
Idea  of  bicycling.  In  this  idea  the  kiu.ieslhetic  elements  were  pre- 
domtDant,  but  they  were  supplemented  by  verbal  and  visnal  elements. 

^Bawden  :  op.  cU.,  pp.  65  ff. 
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He  imaged  himself  as  coming  up  a  sbarp  incline  near  tbe  atjiTersity 
library.  Just  before  hcarinj;  the  sentence  be  had  been  conversing 
about  bicycling. 

"  Every  man  possesses  an  clc[m]cnt  of  the  divine."  In  this  con- 
nection iVA  esptrienccd  a  klnaesUictic  'tipiiess'  supplemented  by  a 
vnene  visualization  of  clouds  and  the  verbal  idea,  'God.' 

"  He  M'as  unable  to  maintain  his  po[s]ition."  A  referred  this  to  the 
situation  a  public  lecturer  would  be  in  if  his  position  was  assailed. 
This  reference  took  foim  in  ■'iuternal  disturbances,  such  as  quailing," 

"Ciri(p)iiiK  ^tains  precfdetl  death."  /.  niisinterpreted  gri{P)ing 
as  lyifi^.  lie  had  a  verbal  and  kinaesthetic  reference  to  a  death  strag- 
gle.    This  involved  centrally  excited  uniscic  and  strain  senMitions. 

"  Bo(wl)ing  is  an  excellent  exercise."  L  misinlcrpreted  l>a(,wt)inf 
as  rowing.  He  referred  the  sentence  to  an  experience  in  camping, 
the  prominent  part  of  the  recollection  being  the  'fecliug'of  a  well 
muscled  arm. 

"  He  was  wrappetl  in  the  soundest  slee[p]."  /.visualized  a  man 
wrapped  iu  a  blanket,  and  referred  the  twntence  to  the  idea  of  calm- 
ue5s  and  rest  iu  terms  of  muscular  relaxation. 

"  It  is  said  that  there  is  alwavs  rootm]  at  the  top."  Here  again  Jf^h 
experience  '.  the  kinaesthetic  idea  of  '  npnesB.' 

"Asajokc  it  was  simply  hu[Ke]."  W^A  noted  a  "motor  laughter 
fringe  "  as  a  prominent  pirt  of  the  apperceptive  consciousness. 

Purely  atiditory  supplements  are  met  with  in  the  reports 
much  more  infrequently  than  kinaesthetic  supplements,  and  it 
may  be  inrerred  that  they  \*cry  seldom  come  into  the  focus  of 
attention  duiing  the  apperceptive  process.  A  few  examples 
are  given  below ; 

"He  had  been  shot  tbrottgb  the  chest,  and  lay  ou  the  ground 
wriflbliag."  i  referred  this  to  a  wounded  soldier;  he  "seemed  to 
hear  him  groan." 

"  They  were  almost  stunned  by  the  coucu[9si]oii."  /-  imaged  the 
sound  of  blasting,  and  accompanied  this  with  a  motor  adinstmcnt 
about  the  face. 

"The  coucussion  was  dea[f]eniDg."  Here  B'' experienced  a  "pecu- 
liar sensation  in  the  ears." 

"  The  man  betrayr*!  his  Scoftch]  blood  by  his  accent."  /.imaged 
a  large,  freckled -faced  Scotchman:  "seemed  to  bear  a  Scotch  '  twang.*" 

In  the  sentences  already  cited,  "  Not  a  man  ha(s]  had  his  vote  re- 
fused him,"  and  "  A  deaifjening  roar  heralded  the  disaster,"  /.re- 
ported auditory  references,  in  the  first  case  to  the  noise  of  a  city  on 
election  nigbl,  and  in  tbe  second  case  to  the  roar  of  a  waterfall. 

Its  may  be  said  to  play  a  very  unim- 

in&ry  apperceptive  consciousness.     The 

i^gva  gave  the  only  instances  of  such  references. 

iiilic<!   by  patthlologiats."      ff'' referred  this 

I    laboratory.     This  was  mainly  visual  but 

1  vcnlrally-cxcited  olfactory  sensation. 

"4A~Bmo[th]ere«1."     A  visuAli7.ed  a  dense  black 

•vA  a  AtiHing  '  feeling '  in  his  throat  and  nose, 

v  the  o<lcir  of  smoke. 

int  €>dor  of  [mjusk."     /.  ideallv  reproduced  a 
uBSk  odor. 
>r1tlt«d  by  the  small  boy."     U^k  misinterpreted 
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(J)am  na-Aam  and  ideully  reprodaced  ft  taint  taste  of  liam.     (This  was 
juac  b«fore  the  lunch  hour. J 

Tcropcraiure  elements  were  uoted  in  imly  two  iostauces: 

'■  The  winter  came  Burt  the  river  fro[zc!."  ff  hud  a  faint  ideal  re- 
productina  oi  a  aenKanon  of  cold. 

"  The  howliiijj  of  the  wolves  disturbed  oor  slee.p]."  L  Tisnalized 
a  mountain  side  covered  with  snow.  This  idea  was  suppleineated  by 
tenijiernture  images. 

18.  Verba!  ideas  exist  more  frequently  as  associative  or  con- 
Uxtual  supplements  than  as  the  focal  objects  of  tke  apperceptive 
consciousness. 

Illustrations:  "  ^'DJeeds  of  kindness  are  seldom  appreciated."  L 
vi«iiMlized  a  person  uf  bis  acquaintance  who  proved  bimsclf  oiigrate- 
fvl  for  a  service  rendered  him.  This  was  verballj  supplemented  by 
•  ingratitude.' 

"The  navy  consisted  of  two  nhips  und  a  bri[g]."  Cwas  unable  to 
remember  the  distiugui^hiug  cbaracteristics  of  a  brij;.  She  visualized 
a  Norwegian  barge  of  ancient  type  and  verbally  Kuppletiieuted  the 
date  '418.' 

"The  siege  was  interrupted  byBtru(ce).  "  This  was  misinterpre- 
ted by  L  aa  "The  speech  was  intcrrapted  by  a  True."  True  meant 
to  bim  the  name  of  a  man.  It  was  associated  with  'Blue,'  the  name 
of  a  French  Canadian  partisan. 

"  [T]ips  from  good  authorities  cause  some  activity  io  the  market." 
Aside  from  a  focal  visual  reference,  L  supplied  the  verbal  supplements 
'wheat,'  'lioard  of  trade.' 

"  [HJold  fast  to  that  which  is  good."  /.  associated  the  names  '  Paul,' 
•New  Testameni." 

"(Schjool*  of  fish  were   found  ofl  the  bar."     L  visualized  a  fleet 

fof  amacks  off  NcwfoLindtnnd  in  a  fog.     The  nets  were  tangled  and  the 

fiab  conld  be  seen  through  the  meshes.     The  word  school  was  taken  in 

itfl  educAtional  signifiranee  aiirl  was  supplemented  by  a  vague  viaual 

idea  of  a  schoolbouse — a  large  stone  building. 

"  (J)ote  is  a  product  of  the  tropifs."  {J)ute  was  misinterpreted  by 
Z.  AMjucft.  This  word  was  referred  visually  to  a  picture  of  Emma  Juch, 
the  opera  singer,  and  was  verbally  supplemented  by  the  words, 
'Toronto  Opera  House.' 

"The  pur[p]ose  of  religion  is  ethical."  1(7/  referred  this  verbally 
to  "Tarde." 

"The  »till[n1css  was  appalling."  Wh  verbally  associated  the  terms 
'lake,'  'solitude.' 

"  The  cfaaoLgJes  in  the  course  were  misleading."    L  visualized  the 

i^catalogue  of  'Toronto  University  and  suppleiiieuteel  it  verbally  with  the 

■  Word  'curriculnm.'     L  also  visualized  the  peculiar  expression  on  the 

face  of  an  old  professor  who  remarked  that  one  could  find  nothing 

that  one  wiidied  to  And  in  a  university  catalogue.     "The  face  was  all 

tcrewcd  up." 

"An  an(ci>nt  proverb  is  often  a  m.odem  fallacy."  L  first  iuterpre- 
Vd±  aniciyeni  as  Indian,  and  immediately  supplemented  verbally  the 
'irasc:  "The  only  gowl  Indian  is  a  dead  Indian."  This  suggested 
the  white  man's  proverbs  are  often  fallacies,  and  then  ancient 
•addenly  came  op  to  replace  Indian. 

"  The  army  was  saf  (e]  behind  lis  trenches."  U^k  had  a  vague  via- 
nalisstton  of  a  trench  filled  with  men, — probably  a  reproduction  of  a 
newspaper  sketch.     This  was  verbally  supplemented  by  'Boers.' 

"It  was  rumored  that  the  war  was  o[v]er."      l^h't  first  reaction  was 
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Terba),  'Boers.'  /.  visnalizcd  a  mass  of  soldiery  aod  verbally  inpple- 
metited  "Roberts.* 

"The  flocks  were  watched  liy  she[phlerds."  ^vteiialized  a  Sun- 
day School  curd  and  verbally  snpplementert  ihe  phrase:  "Shepherds 
watched  their  tlocks  by  iii)ihl-" 

"  I  caught  the  word*  he  was  dro[pp]iiig."  L  referred  this  (in  pre- 
dominantly viHual  terms)  to  one  persoa  in  an  auditorium  listeniuff  to 
another  speakiDf*  at  a  long  distance.  This  was  supplemented  verb- 
ally by  'heavy.' 

19.  When  the  verbal  ideas  occupy  Ihe  /oats  0/  ccnsdottsttess, 
they  usually  lake  ihe  form  of  antUhetual  or  explanatory  clauses. 
Suih  clauses  are  somelimes  found  as  Ihe  verbal  supplements  of  the 
focal  idea.  The  sentences  which  lend  themselves  most  readily  to 
these  antitheses,  completions,  and  supplemen tings,  are  usually 
short  sentences  which  arouse  a  minimum  of  t'isuaJ  imagery,  and 
in  ivhich  the  affective  element  is  sftong.-  they  often  azvaken  in  the 
hearer  an  attitude  of  dissatisfaction,  a  mood  of  humor,  or  a 
feeling'  0/  incompleteness. 

lUuatrations:  "[P]uns  arc  joke*  of  a  low  order."  L  immediately 
added,  "And  therefore  discredited  as  witticisms." 

"tH]ecd  the  advice  of  an  elderly  woman."  tVb  suppleuicnted: 
"Pity  the  sorrows  of  a  poor  old  man,  out  heed  the  advice  o(  an  elderly 
woman." 

"  \Vc  did  not  »ce  the  train  approa[ch  ]ing."  M^'b  immediate  reiiction: 
"Were  they  run  over?"  1'beucaiuea  visanl  reference  to  a  kinetcscope 
reproduction  of  a  railroad  collision.  The  klncteacopc  films  were  run- 
ning backwards. 

"  His  death  must  be  reported  to  llie  au[tli]orittes."  /.'a  verbal  re- 
action. "Yes,  death  and  birth  registratioiia  are  compulsory." 

"To  »lee(p]:  perchance  to  dream:  ay.  there's  the  rub."  While  tl» 
phonograph  was  repealing  the  sentence,  tVh  said  to  himself.  "  He's 
quoting  Shakespeare." 

"Ill  her  arms  she  held  the  baCbe,i"  L  pictured  in  her  arms  as  a 
printed  phrase.  Later  there  came  up,  "  In  her  arms  she  held  the  bay.'" 
A  could  not  tell  bow  this  came;  he  "  heard  babe  very  distinctly."  As 
a  matter  of  fact.  l)a(_be)  was  mutilated  and  sounded  ha.  BH  must  have 
been  present  in  the  fringe  of  consciousness,  but  before  it  came  into  the 
focus  it  bad  been  associative ly  suppli^meuted  into  babe.  Then  the 
original  iuipreitRion  Iwcanic  focalized  and  bay  was  appcreeived. 

"*■  ■  scientist  may  claioi  his  kinship  with  the  a[pe]."    IV'*  first 
'  V  preacher  inu'*l  have  said  it  " 
n  broke  a  rib  and  acollar-btifne]."     /,  visualized  a  rib  and 
tplcnicnted  the  sentence  with  the  phrase:  "Pretty  badly 
low?    By  n  fall?    Accident?     Inteuiional  ?"    "Platitude. 
I  always  be  greater  or  Ie[ss]."     /.'j  reactton: 
'     Aiiective  tone,  very  unpleasant. 

xionally  the  observer's  apperceptive  process  anticipates 
n  of  symbols  rottstttuting  the  objective  stimuli  and 
spoken  sentence.  This  phenomenon  is  probably  often 
•ause  the  premature  appercrp/ion  tallies  with  the  com- 
lotion.-  but  sometimes  this  coinadence  fails,  and  the 
siious  0/  a  distinct  '  bias '  for  another  form  of  com- 
w  U'hich f^-equently  expresses  itself  in  verbal  terms. 
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lllnstTBtions:  "Of  all  that  little  band  of  men.  lieivits  tlic  bra[v]cst.** 
CdiA  Dot  hear  band  of  men  (lUtiiictly,  atiil  uiifcinlerprtted  it  as  the 
dodschk  word,  valment.  She  wished,  however,  to  ioscrt  regiment  and 
wonld  have  ilone  so,  hai]  the  sounds  which  sht^  heard  warrautcd  it. 
The  word  regiment  was  consciously  present  as  an  incipient  l8r>-nge&l 
iDDervation.     She  Xelt  it  "echo  and  re-t-rlio  in  her  throal," 

"One  cannot  deuy  that  inoftt  office  holders  are  ratpjacious."  IVk, 
C,  and  L  wished  to  make  it  post'Office  iu8te«il  of  most  office.  This  js 
simply  a  prejudice  ia  favor  of  a  more  [amilinr  combination  of  sounds. 

"Tl'ie  hedge  needed  pru[n]ing."  tVh  had  already  supplied  tfimtning 
htioTc  firuning'  was  perceived.  He  had  altioTisualizcu  a  hed^e  around 
a  small  white  houscr.     This  Inst  watt  a  boyhood  recollertioii. 

"  He  had  left  word  that  he  would  be  extremely  hu[s]y."  Before 
the  last  words  were  perceived  by  W  ,  she  had  already  supplied  "  would 
not  be  at  home." 

"For  conquest  he  had  a  strauge  i(tch)ius;."  /,  niisinterpreted 
i{t£b)iHg  as  j/m,  hni  had  a  prejudice  in  favor  ot  ambition  and  with  this 
verbal  idea  had  already  supplemented  a  visualization  of  Bonaparte. 

"That  the  man  was  bTft(ve)  no  one  could  deny."  C  wished  to  say, 
"  That  the  man  was  to  blame,  etc.,"  bulshe  mlsnitcrpreied  mdfl  as  well 
as  ftrjCtv).anil  finally  ie)x>rted  the  sentence,  "That  the  demand  waa 
blame,  uo  one  could  deny."  This  was  referred  visually  to  an  ab- 
Mionding  official  whose  defalcation  was  just  then  the  sensation  of  the 
hour. 

"  He  desired  to  Ii[vc]  in  luxury  while  he  could."  H^A  "wished  to 
make  it  come  ont  something  about  the  '  lap  of  luxury.'  " 

"  No  one  dared  to  lau(gb  )  at  the  situation."  iVb  tried  to  make  it 
into:  "  No  one  dared  to  aualyze  the  situation." 

"Not  one  in  lc[n]  knew  of  the  trausformatioo."  C  would  rather 
have  said  IransadioH,  which  would  have  meant  to  her  "  a  change  in 
partners." 

"That  the  movement  was  raC&b)  could  not  hv  denied."  tVb  visaal- 
ixed  an  army  nianiL-uvering  in  the  field  and  supplemented  tbe  word 
r*  Boers.'  He  had  an  impulse  to  make  the  mutilated  word  into  ran. 
iBe  "heard  the  two  sentences  pa-ss  through  his  mind." 

*'Tbe  ia(th>er  who  is  wise  may  use  the  rod.'"  U^b  first  interpreted 
fa{lb)fr  OS  farmer,  and  expected  the  sentence  to  be,"  The  farmer  who 
is  wise  may  do  so  and  so."  When  futbtr  was  supplied,  the  phrase, 
"Spare  the  rod  and  suoil  the  cluld."  wii«  supplemented. 

"  The  co[n]«r  which  he  wears  is  number  sixteen."  tf  had  antici- 
pated "  The  collar  was  soiled,"  and  had  visaalized  a  soiled  collar. 

21.  In  the  observers  tested,  reactions  which  were  ^ professional' \ 
in  charax^ter  were  almost  always  verbal  in  form} 

lUnatralions:     "The  light  was  iii[ni|  and    faltering."     Wh  had   a 

vague  visualisation. — "too  faint  todescribe."    Afterwards  he  thought, 

largely  m  verbal  terms,  of  the  difHcnlty  of  getting  a  standard  illnmi- 

1  nation  in  experiments  upon  optic*.     C  rcfcrreil  tbe  same  sentence  to 

tbe  construction  of  the  laboratory  dark  room. 

"  Pleasure  and  pailnj  arc  the  extremes  of  feeling."  L  "  figured  '  p- 
p'  in  priDt  "  as  his  nole-book  abbreviation  for  '  pleasure-pain  '  theor- 


'pT  Stanley,  H  M.:  Language  and  Image.  Ffycbohgifal  Tirview.  Vol. 
IV  (iSg7'>.  p.  jt.  Cy.,  also,  I'hilippe,  Jean,  Rrvue  Philosophit^ue 
Vol.  XLIV  (i8q7),  p.  523:  "  Moins  lea  ima^'es  sont  nombrcnses,  plus 
ellcs  sont  concrett-^  ;  elles  sc  g^o^ralisent  et  perdcnt  Icurs  caractcres 
iadividueia  et  particuhers  it  meaure  qu'oii  lea  reuouvelle." 
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taueous1y!distinct, — is  in  accord  with  Raytnoud  Etodge's'  results 
in  the  analysis  of  the  verbal  idea. 

lllnstnitioiiii:  "  Di[vler8ily  of  interest  may  not  be  a  bar  to  (riend- 
Hhip."  L  Ti&aalJzed  divtrsiiF,  int^rist,  tnd  frietidihip.  The  latter  gave  a 
particnlarly  distinct  /r  iit  the  beginning;  the  rcstnot  so  clear, 

"The  retvjelftlion  of  the  universe  may  be  variously  interpreted."  L 
fonml  llaw»  in  revelatioH  and  vartouily.  which  led  him  to  visualize  both 
wordfi  as  prtntetl. 

"The  older  anim»l<i  are  harder  to  ta[  me]."  /.visaaUzed  animals,  «m 
being  especially  tlistiact. 

"As  a  Russian  he  wa«  a  typical  Scla[v]."  L  visualized  Russian  with 
an  especially  large  R.  Sclav  was  also  visnattzed,  t>  being  very  clear. 
All  this  was  immediate  with  the  sound  of  the  words. 

"  It  was  a  remarkably  clever  tra[p]."     L  visualized  arkot  rtmarhabiy. 

"He  seemed  to  te[lll  the  truth."  C  imagined  the  magazine 'Truth.' 
visnalizing  the  title  very  distinctly.  Immediately  afterward,  truSb 
was  reprotiuced  auditorily. 

"  It  was  an  elermjent'of  which  the  community  was  well  rid.  L 
imaged  the  eit  of  flemtnis. 

"  The  dogs  were  held  in  lea[9h]."  C  was  not  familiar  with  the  term, 
leasb.  She  had  heard  it  before,  once  or  twice  at  most.  She  "  had  a 
tendency  to  spell  the  word  out." 

"They  went  early  to  avoid  the  ru[sh]."  To  Z.,trm/ sounded  like 
aept.  tVntt  was  iitiaily  confirmed  by  the  context  and  was  then  visual- 
izeil  and  auditized. 

"  The  idea  was  very  va[guc]."  L  visualized  the  word  idea,  and  noted 
a  tendency  to  put  r  on  the  end  of  it. 

34.  \VHk  certain  types  of  senteiugs  the  references  of  the  vari- 
ous observers  are  approximately  identical.  These  are  usually 
{fi)  sentences  in  which  the  'meaninfi'  is  itneqitivocal:  (_b)  sentences 
in  which  a  certain  word  or  'turn  of  speech'  suggests  a  familiar 
proverb  or  stereotyped  phrase:  and  (c)  sentences  which  refer  to 

al  or  common  objects  and  events. 

This  identity  of  reference  was  not  met  with  frequently,  and 
this  fact  leads  one  to  doubt  Stout'it'  conclusion  th^t  language 
asameans  of  conimuiiicatiou  "serves  to  fix  the  attention  of  the 
hearer  on  the  ideally  represented  objects  present  in  the  mind  of 
the  speaker."  At  least  such  a  statement  is  only  part  of  the 
truth.  Symbolic  communication  serves  indeed  to  transmit  the 
experience  of  the  speaker  to  the  hearer,  but  the  manner  in 
which  the  speaker's  'meaning'  is  taken  by  the  hearer  is  condi- 
tioned entirely  by  the  hearer's  own  experience.  Language 
does  not  fix  tlie  attention  of  the  hearer  upon  the  experience  of 
the  speaker;  it  rather  places  the  hearer  in  an  ideally  construct' 
ed  experience  which  approximates — and  generally  only  very 
roughly — to  the  experience  of  the  speaker.  This  fact  is  more 
Icarly  shown  under  25,  below. 

lit  lustra  tlona:     "By  hi*  sifde]  crouched  the  faithful  dog."     IV,    L 


'  Dodge,  R.:  op,  n't.,  pp.  14-15. 

"Stout,  G.  F.:     A  Manual  of  Psychology.     London,  1899,  p.  451. 
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and  lyh  all  visualt/^  a  man  with  an  ill-kemnt  lioKcriuging  at  his  feet. 
Id  L's  visualisation  the  man  W83  represented  as  nearl. 

*'A  siilpliiir  or  a  vapor  ba(tb]  is  recommended  ior  the  complaint." 
L  and  tVb  .imaged  a  vapor  bath  cabinet  such  as  is  advertised  iu  the 
maeuines. 

"The  evil  win  remain  as  lo[ug]  as  men  are  human."  /.andCim- 
ntediatelv  associated  verbally  the  proverb,  "To  err  is  human,  to  for- 
give, divme." 

"The  bank  was  !(]o(p)ing."  land  tV  mtHiTiterpreteil  slo{P)ing  as 
elosins-  ^ch  visualized  a  familiar  bank  bnildtug.  /.supplemented 
hit)  visualization  hy  the  verbal  sASOciates,  "Saturday,  oue-o'clock,  too 
late."  ' 

"The  slructiire  was  simply  stu[plendou8."  IVb  Ht  first  referred 
this  indcBnitely  to  Ramc^u  y  Cajal's  schema  of  thechiasma.  Later  he 
visualized  a  "sky-scrapcr'  in  New  York,  With  the  same  sentence  £. 
visualized  a  Chicago  '8Ky>icraper.' 

"The  vc>ca[b]ulary  is  an  important  part  of  the  book."  L  and  tV  re- 
ferred this  visually  to  the  first  I^tin  exercise  books  which  they  had 
used. 

"They  shou[t]ed  lies  to  each  other  across  seas  of  misunderstanding." 
f^,  i  and  tVb  each  supplemented  this  sentence  with  a  visual  reference 
to  the  ocean. 

"They  are  goods  which  will  wa[sh] ."  IV  visualized  the  interior  of 
a  store.  A  salesman  was  impressiug  upon  a  customer  that  the  goods 
would  wash.  The  counter  was  covered  with  blue  ginghams,  /.vis- 
ualized a  similar  scene,  but  not  with  such  detail;  he  supulementcd 
this  writh  the  verba]  idea  'fast  colors.'  iff  A  visualized  the  interior  of 
D  Store.  The  counter  wb:^  a  little  to  his  left.  The  ^oods— cheap  dress 
goo«ts — were  laid  uut  in  rolls.  The  clerk  was  beading  over  the  coun- 
ter and  earnestly  making  the  statement  that  the  goods  would  wash. 

25.  T/if  imagery  7vhuh  apperception  involves  is  not  always 
amsistent  with  the  signijicanee  of  the  context ;  yet  this  does  not 
necessarily  mean  that  the  significance  is  inade<juately  apperceived. 

Tbe  ideally  recoustructed  environineut,  if  visual,  may  include 
objects  the  absence  of  which  the  speaker  clearly  intended 
the  seuleuce  to  indicate ;  or  there  may  be  in  the  field  of  the 
apperceptive  coDScionsuess  a  complex  of  irrelevant  elements. 
Stout'  says  that  the  "  word  only  calls  up  what  is  relevant  to 
the  controlling  ititcrest  of  the  thought,"  but  what  is  relevant 
differs  with  speaker  and  hearer.  In  both  cases  it  is  determined 
by  the  'personal  equation,'  by  differences  in  experience,  by  the 
quality  of  the  'apperceptive'  material. 

Illostrations:  "They  were  skating  on  the  i[ce]."  1  visnalizcd  the 
surface  of  Lake  Cayuga,  unfrozen. 

"  The  judge  wore  the  ermine  rol  be]."  WA  visualized  a  man  repre- 
senting tbe  judge,  but  the  details  of  his  costume  did  not  come  into 
clear  consciousness. 

"They  were  woven  on  an  old-time  loo[m]."  ff  referred  this  to  a 
modem  woolen-milL 

"  Poll u|ti  Jon  of  the  ballot  is  the  curse  of  democracy."  Here  L  had  a 
verbal  reference  to  '  billot/  but  visualized  muddy  water. 


'  Cy.  Dodge,  R.;     op.  eit.,  p.  11. 
'Stont :  op.  at.,  p.  462, 
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"  The  council  cbose  tlie  8i[te]  for  the  new  buililiiiK."  tVh  referred 
this  in  a  va^ue  way  to  the  Cotnmou  Council  of  Sslem,  Mass.  He 
visualized  a  building  in  Ithaca,  but  not  a  public  building. 

26.  Distradion  of  the  attention  militates  against  the  complete 
apperception  0/  the  meaning  of  the  sentence.  This  dislrarlion  is 
frequtntly  caused  by  sonu  peculiarity  in  the  mechanism  of  ike 
sentence,  such.  e.  g.,  as  the  mutilation  of  an  important  word. 

While  this  principle  as  formulated  above  is  an  induction  irom 
the  introspective  data,  it  would  follow  a  priori  from  our  con- 
ception of  apperception  as  the  functional  aspect  of  attention. 
In  many  of  the  in.stances  which  are  cited  l>elow,  the  observer 
has  '  a  vague  idea  '  of  what  the  sentence  means.  They  might 
be  called  instances  of  an  incomplete  or  partial  apperception, 
and  no  small  part  of  our  communicative  experience  is  probably 
of  this  kind.  As  a  rule,  however,  both  the  efficient  expression 
of  symbols  and  the  efficieul  interpretation  of  symbols  are  pos- 
sible only  under  stress  of  the  attention:  the  processes  involved 
seldom  become  automatic,  and  wheu  automatic  fail  to  function 
with  efficiency.^ 

niostratious  ;  "  The  evil  will  exist  ns  lo[ug]  as  the  race  is  hitman." 
/fi  repeated  the  sentence  mechanically,  but  it  was  charactcriied  by 
him  as  "  only  words  ;"  it  aroused  no  a«soctationa.  The  attentioo  was 
distracted  throughout. 

"  It  was  ft  mo[nOent  that  was  most  impreisive."  IVb  "  kept  thiuk- 
iug  of  the  voice  ;  it  sounded  excited  ;  had  no  apperception  of  the  tueao- 
iog." 

"The  cloth  will  fa(de]  if  exposed  to  the  siinlinht."  W^A reports  his 
attention  at  a  low  ebb.  He  did  not  bear  clolb  ot  fad*  nntil  the  fientence 
was  finished.  Afterward  be  visaalized  the  place  at  his  home  where 
fabrics  are  bleached  by  being  spread  upon  the  grass  and  exposed  to  the 
SDalight. 

"  The  la(d)  was  fresh  from  the  country'."  iVb  first  supplied  Ai^, which 
he  reported,  then  tau ;  then  he  returned  and  substituted  hiL  This  oper- 
ation absorbed  his  attention,  and  he  had  110  delinite  reference  for  the 
sentence. 

"  To  win  the  be(t),  he  had  sacrificed  his  good  uame  and  character." 
The  atteullou  of  tVbvsoA  absorbed  by  the  mutilated  word  i>*\t).  AUhough 
be  finally  filled  ft  out  correctly,  he  could  not  analyze  the  process. 
"  There  wa*  pfBSeat  aoaifl  sensory  content,  but  it  was  very  vague.  The 
whole l^^^H^H^^Bbc  verbal." 

fa[te]."     /f  was  dlsuacted  by  the  tone 
of  '*     ~^^V^^^^^^^^^^'  tbe  phonograph,  and  did  not  apperceive 

111 

ly  lo^ug]."    L\  attention  was  cen- 
C':  '  •^^^^^^^^^^^■BRd  the  word  in  print,  and  referred 

One  man  was  visualized  in  par- 
t«entence  was  entirely  missed. 

;. IS  emphasized  the  importance  of 

tiMTtous  cxperieucc  is  a  constant 

rard  equilibrium  between  the  .luto- 

Errors,  or  lapses,  appear  in  the  re- 

^n  these  two  processes." 
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27.  Familiarity  with  thf  sentenff  sometimes  militates  against 
a  cUar  and  definite  reference  on  tke  part  of  the  observer. 

niaatrfttions :  "[DJeath  is  a  beneficial  thing,  hioloffically."  Wb 
bftd  heard  the  sentence  spoken  into  thephoDo^apb,  ana  after  the  first 
few  words  paid  no  more  attention  to  it.  "All  a-isoeiatione  seemed 
swallowed  up  by  this  one  reference  to  the  previous  hearing  of  the  sen- 
tence." 

"The  use  of  rou[geJ  is  pardonable  only  in  the  green  room."  Wh 
bad  already  heard  the  sentence  and  "  experienced  a  (celinK  of  'dead 
fetniliarity  '  with  it."  H<:  hud,  however,  a  very  vaj^ue  visauHzation  of 
the  sta;;e  of  a  familiar  theater;  this  was  supplemented  fay  theimag«o( 
»  woniati  of  his  acqaainiance  who  uses  perfumes. 

"Obli[gjinf;  individuals  are  generally  poor."  L  reports  the  sentence 
as  havioK  a  '  familiar  feci.'     It  arou^^ed  no  definite  reference. 

"  Be[y]ond  matter  xs  spirit."  The  thought  was  familiar  to  IV,  and 
aronsed  no  definite  reference. 

28.  A  characteristic  feature  of  the  apperceptive  consciousness 
is  the  constant  change  of  its  pattern  to  meet  the  changes  in  the  con  - 
text. 

In  many  setiteiices,  the  reference  which  the  first  few  word.^ 
arouse  is  inconsistent  with  the  succeeding  parts  of  the  context ; 
the  supplementing  of  one  word  or  phrase  fails  to  supplement  the 
sentence  as  a  whole:  the  observer  is  in  one  attitude,  has  one 
adaptation,  at  one  point  iu  the  sentence;  at  another  the  attitude 
changes,  there  is  a  new  adaptation  and  a  new  shift  of  the  men- 
tal sccnerj'.' 

lllnstrstions;  "That  the  man  was  brave,  no  one  could  deny."  iVb 
first  interpreted  the  sentence  as,  "That  the  man  was  gray,  no  one 
could  deny."  This  was  unsatisfactory  and  led  to  a  new  constraction. 
Brave  seemed  to  "struggle  up  from  the  inside  of  the  head  and  come 
to  the  front." 

"The  wheel  had  worn  a  groo[vel  in  the  iron  rail."  ti^b  at  first  re- 
ferred vbttl  viaaally  to  a  bicycle.  When  groove  was  heard  the  reference 
wms  changed  to  the  idea  of  machinery.  When  rati  was  heard,  a  rail- 
road was  visiialited  and  later  a  fiireet-car  track. 

"He  had  not  yet  lost  fai(th)  in  the  enterprise."  i  misinterpreted 
fai{tb)  Ai  a  day.  '  At  first  he  referred  thtr  sentence  visually  to  a  man 
diligently  at  work;  this  was  before  tnlerpriu  was  spoken.  With  tnterpriie 
"the  conscious  reference  a&sumed  another  setting  which  expre&sed 
itacif  in  the  thought  that  the  man  had  put  no  time  at  all  into  the 
nndenaking." 

"The  king's  ro(be)  was  yellow."  L  misinterpreted  r<^be)  as  row. 
He  referred  visually  to  the  king's  row  of  tombs  at  Westminster  Abbey, 
t^tei  riTD-  was  apiwrceivetl  af,  signifying  a  boat,  and  a  long  yellow 
ahell  was  imaged. 

"The  filly-tonBloo[pl-of-warcaptnreda  frigate."  /.referred  thistoa 


'Cistern,  I,.  W.:  f  Psychologic  der  Veraenderungsauffaasung.  Bres- 
lau,  1898,  p.  147.)  "  However  sovereign  the  spontaneity  of  attention  is 
as  regards  constant  sensations,  it  is  just  as  dependent  upon  the  chang- 
ing ones.  Determined  by  central  factors,  it  directs  itself  toward  the  for- 
mer ;  the  latter  compel  it  to  themselves.  They  are  themselves  motives 
of  the  adjastment  of  attention." 
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naval  engagement-  He  viNiinlizrd  Paul  Jones  with  a  'cocked'  bat. 
Shop  was  flupplemented  by  tlic  visual  idea  of  a  aingle  m&sted  sailing- 
ship.  Tbis  dropped  out  of  coasciousness  with  frigate,  and  was  re- 
placed by  the  idea  of  two  large  hattle-ahipa. 

"Sfvcrsl  blaclc  l:ja(s5)  were  canght  m  the  Btream."  H^t  at  first 
miftiiiltrprcted  ba(ii)  as  hear.  He  visDHlizcd  in  this  connection  a  small 
black  bear  and  a  forest  baclcgroand.  When  stream  was  heard,  he  sub- 
stituted baa  for  hear.  The  forest  setting  slill  persisted,  but  a  hook 
replaced  the  bear  as  a  center-piece. 

"The  rai(l):nff^  was  washed  away."  A  misinterpreted  raiXDing  a» 
rain  and  referred  it  to  the  visual  idea  of  sand  washed  away  by  rain. 
Later  raiH  was  changed  to  raiktig  and  sapplemented  by  the  image  of  a 
ship  on  a  very  rough  sea. 

"The  king  was  forced  to  be(g)."  L  misinterpreted  Mjf).  fifst  as  brd 
which  he  snpplcmented  with  tjie  idea  that  the  king  must  have  been 
under  the  influence  of  some  very  strong  character.  Then  hrj  was  re- 
placed by  back,  supplemented  by  the  idea  that  the  king  was  in  danger 
of  a»s8»sinatioii;  this  took  form  lu  a  visualization  of  a  men  coming 
before  the  king  on  horseback. 

28.  IVAert  there  is  doubt  0/ conflict  as  to  the  meaning  of  a  sen- 
tence, the  apperceptive  consciousness  is  predominantly  nnpleasanf. 

t  If  the  apperception  of  the  meaning  is  clear  and  distinct,  the  affect- 
ive tone  is  generally  pleasant.      This  is  apart  from  the  intrinsic 

I  affective  tone  of  (he  sentente  as  such,  which   may  be  pleasant 

t  unpleasant,  or  indifferent. 

Sentences  the  apperception  of  which  was  accompanied  by  a 
pleasaut  affective  toue: 

"That  the  man  was  bra[Te]  no  one  conid  deny."  iVb  "  felt  aatia- 
fied  "  because  he  got  the  interpretation  easily  and  correctly. 

"  Every  one  cxpecTe<i  a  dro[p]  in  the  market."  *♦*.  (Referred  to  a 
hntnorouH  incident- ) 

"Brute  and  ma[n]  are  one  iu  their  physical  structure."  IVh. 
("Liked  the  sentence  because  of  its  length."  The  preceding  sentences 
had  been  very  short.) 

"  The  re[v]clalion  of  the  universe  maybe  variously  interpreted." 
L.  (No  reason  given.) 

"Pon[r]ing  oil  on  tronbled  waters  canaes  them  to  subside."  H^. 
(No  reason  given.) 

"The  first  horse  had  passed  the  po[)e]."  L.  ("Thonght  of  trotting 
race  and  horses  neck  and  neck."  When  f*oii  was  heanl  he  wished  to 
replace  it  with  htu.  Then  he  remembered  that  the  term  pott  was  used 
in  the  same  coituectioii.  This  changed  Ihe  afiecttvc  coloring  from  un- 
pleasant to  pleasant. ) 

"\Vi[th](Jut  health,  happiness  is  perhaps  impossible."  iVb.  (Did 
not  supply  bfaUb  until  the  sentence  was  completed.  When  it  came  it 
waa  accompanied  by  a  pleasant  affective  tone.) 

Sentences  the  apperception,  of  which  was  accompanied  by 
an  unpleasant  affective  tone: 

"He  had  lost  ho[pe]  in  the  unequal  straggle."  *#^.  ("Pelt  aorry 
for  the  poor  beggar.") 

"The  invalid  should  he  fe[d]  on  weak  broth."  ff.  (Observer  "dis- 
likes broth.") 

"By  his  Ki[de]  crouched  the  faithful  dog."     W.  (No  reason  given.) 

"  5la[mm]ing  doors  is  a  trait  of  childhood."    tV.  (No  reason  given.) 
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"  Fi(r)iDg  too  liigb  is  a  conimou  intsUke."  C  (Aggravated  because 
she  could  nut  apperceive  the  mcuning,  She  nuticcd  a  general  tension 
in  trying  to  get  a  wortl  iar/i{r)ing, — a.  strain  ftbout  die  eyes  ant)  cbln.) 

"  The  loss  will  be  greiitcr  or  li:[8s]."     L.  (Proposition  trivial.  J 

"  The  milk  was  lirouylit  in  a  )u[k]."  /..  (I'n pleasant" ess  came  with 
the  idea  of  millc,  which  was  visualized  a  pale  bluish-white  fluid.) 

■'  The  idea  was  very  va[gue]."  /...  (Observer  reproduced  ideally  ihe 
condition  be  feels  himself  to  be  in  when  baffled  hy  an  idea.  It  is  an 
insatisfactory  'groping,'  with  a  large  affective  coloring  of  unpleaaant- 
».) 

" The  navy  consisted  of  two  ships  and  a  britg]."  W.  ("It  was  so 
insignificant. ") 

"  As  a  joke  it  was  simply  hu(ne}."  I-  (Last  word  uncertain.  Feel- 
ing o(  bafllenicnt,  curiosity  am)  di^appointiueut.  followed  by  pleasure 
when  the  word  was  finally  supplied.)  M^i.  ("  Had  &  *  motor  laughter 
fringe  •  on  hearing  the  sentence.") 

In  platntitiff  thin  inv»tJgatioti.  wr  hnd  intrndcd  to  drtcniiiar  a*  rearly  an  possible 
itic  point  111  tnc  s«ntrTice  at  which  tht  ftitpcrccpHoti  U  coriplct<^<t.  To  this  end,  •!««- 
leoce*  were  to  he  g\vtn  to  the  observer*,  nt  fimt  with  the  fin«l  word  cut  out.  then 
3tt  next,  and  »o  ou  until  the  implication  of  the  scnlcncc  was  entirely  lost  Tbca 
ICli«HcDt«ucc  Wit*  tobetiiiili  up  fiom  tlic  t>eK^i^o^8'  tirstouc  word  treiug  given.  Ibra 
nuioUier  Bii'l  Ibeti  another  until  the  '  thouKhl'  wn*  i-iimplclc.  It  wm«  louna,  however, 
illiftt  ihi^  priH-rdiivc  would  rrtjiiire  ■  Krcmer  niiniticr  of  ohservers  thoo  whb  tivalta- 
wle;  bence  iheic^l  wa^U'lt  Incomplete.  The  (oHowiox  slntentents  may,  however,  be 
lIBAde  :  (r)  The  omUsion  of  the  RnnL  word  cniiAc*  prnctically  no  dUturbnnce  to  ttic 
[■pperccptiou  of  Ihe  sentence,  cither  the  word  it»eU  or  it»  nicaaisE-CQulralcnl  bctng 
ladily  ftuppUcd  by  the  obMiver.  (j)  rtoposltiuu  m  ■««»»  to  Indicate  that  appcr- 
eption  ik  completed  eaily  iti  Ihe  netitence.  (3)  FruiMMition  1  aDordu  a  certain  coD' 
.  rmation  of  this  hypotbcRis  U)  The  whole  trend  of  the  introsprctiou  rreorded  dor- 
[inx  Ihe  tieeond  part  of  our  experitnent  i»  to  place  the  act  ol  appereeptlon  early  in 

We  had  iktio  planned  to  determine  Ihe  iclntlve  imi>ortiiuce  ot  the  vatiuus  parts 
t  speech  to  apperception.    Aa  fur  an  Ihe  mutilnlions  are  concerned  we  arc  able  la 
ay  that  '  contextual  cnppletneniinfi '  is  not  a  fnnction  of  the  nj'niactical  character 
r«f  tiM  word 

29.     Ingfnerai:   The  £ousdotisn€ss  concomitant  with  the  ap- 
perception of  auditory  symbols  is  made  up  of  sensational  and  affective 
elements — some  perifiherally ,  some  centrally  aroused — in  connec- 
Mons  which  ivrrj*  in  character  with  different  individuals  and  under 
^different  conditions.      These  connections  are  arranged  in  patterns 
which  change  rapidly  into  one  another,  and  are  in  general  transi- 
tory and  fleeting.      When  the  attention  is  directed  to  the  periph-\ 
trally  excited  elements  exclusively — when  the  external  stimuli 
occupy  the  burning  point  of  apperception — the  meaning  which  ' 
ikey  as  symbols  should  convey  is  not  clearly  apperceived.      What 
the  attention  is  directed  upon  the  centrally  aroused  ideas  which  \ 
the  symbols  suggest,  the  '  meanint; '  is  apperceived,  but  errors  and  ' 
lapses  in  the  stimuli  are  af>t  to  pass  unnoticed.^ 

Sloui'  in  hisexposilioaof 'implicilapprcheusioii'says:  "The 
mental  slate  which  we  call  understanding  the  meaning  of  a  word 
jecd  uot  involve  any  distinction  of  the  multiplicity  of  parts  be- 
loDKitig  to  the  object  signified  by  it.  To  brinp  this  multiplicity 
before  consciousness  in  its  fullnessor  particularity  would  involve 
the  imaginingof  objects  with  sensory  qualities,  visual,  auditor)", 


'Stoat.  G.  P.:  Analytic  Psychology.    Uondon,    [8g6,  Vol.  I,  Ch.  iv. 
pp.  78  f  f . 
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tacttial,  etc.  Bnt  it  has  nfteu  been  pointed  out  that  in  ordinary 
discourse  the  iniderstandtng  of  the  import  of  a  word  is  some- 
thing quite  distinct  from  having  a  mental  imaee  sugigested  by 
the  word."  And  so  the  concept  uf' implicit  apprehension' — 
the  apprehension  of  form  wiihout  the  apprehension  of  content — 
is  introduced  to  explain  the  phenomena  of  symbolic  appercep- 
tion. Stout,  however,  goes  too  far  when  he  says  that  there  is 
' '  no  absurdity  in  supposing  a  mode  of  presentational  conscious- 
ness which  is  not  composed  of  visual,  auditory,  tactual  and 
other  experiences  derived  from,  and  in  some  degree  resembling 
in  quality  the  sensations  of  the  special  senses;  and  there  is  no 
absurdity  in  supposing  such  modes  of  consciousness  to  possess 
a  represeutalivc  value  or  signiBcance  for  thought,  analogous  in 
some  degree  to  that  which  attaches  to  images,  just  as  re^Mved 
images  may  have  a  representative  value  in  some  degree  com- 
parable to  that  of  sense-perceptions,  in  spite  of  very  great  dif- 
ferences in  respect  to  distinctness, vividness  and  quality."  From 
the  series  of  obser\-ations  which  were  made  in  the  conrse  of  our 

(experiment,  no  conscious  '  stuff'  was  found  which  could  not  be 
classed  as  sensation  or  affection,  w^hen  reduced  to  its  ultimates 
by  a  rigid  analysis.  Neither  do  our  experiments  show  that 
rthere  is  in  the  apperception  of  s-poken  sentences  such  a  thing 
'  as  '  imageless  apprehension.'  They  show  rather  that  the  con- 
sciousness concomitant  with  symbolic  apperception  is  in  a  state 
of  attention,  where  certain  constituents  are  clearer  and  more 
distinct  and  certain  other  constituents  more  obscure  and  leas  dis- 
tinct; and  that  among  the  more  distinct  con.stituenta,  among 
those  which  occupy  the  focus  of  attention,  there  are  always 
some — whether  they  he  verbal,  visual,  kinaesthetic  or  what  not 
— that  are  definitely  tangible,  and  that  can  be  reported  by  in- 
trospection. 

It  is  true  that  Hobbes,  Berkeley,  and  Dugald  Stewart, — all 
of  whom  are  quoted  by  Stout, — found  it  difi^cult  to  make  the 
apprehen^on   of  symbols   consistent  with   a   sensational   psy- 
chology.   But  these  men  lived  and  wrote  before  the  function  of 
the  verbal  idea  in  '  thought '  processes  had  been  thoroughly 
exploited;  before  its  kinaesthetic  uature  had  been  pointed  out; 
before  the  current  doctrine  of  attention  with  its  biological  im- 
ph'cattons  had  been  suggested;  and  before  recognition  aud  rec- 
ollection bad  been  differentiated  in  the  memory  process,  aud 
referred  to  spatially,  structurally  aud  genetically  different  areas 
in  the  brain  cortex.     It  is  uow  generally  admitted  that  direct 
recognition  does  not  necessarily  involve  the  conscious  compari- 
son of  the  presentation  with  a  memory  image,  and  the  subse- 
quent fomiatiou  of  the  judgment  'alike'  or  'different.'     And 
the  apperception  of  symbols  signifying  bits  of  experience  may, 
qnite  legitimately,  involve  a  form  of  direct  recognition,  more 
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complicated,  it  is  true,  yet  similarly  devoid  of  any  complex  of 
visual  images.  But  this  does  not  imply  that  the  apprebeusiou 
is  '  imageless,'  in  Stout's  counotatioct  of  tlie  tenn.  RecogutttOD 
is  not  a  structural  element,  but  a  process  in  which  certain  ele- 
ments unite  to  form  the  recognitory  consciousness,  to  carry  the 
function  of  recognition.  But  these  elements  are  either  seosa- 
tions  or  affections.  Stout's  'implicit  apprehension,'  on  the 
other  hand,  postulates  a  non-secsational,  non-affective  tk-mcnt, 
— a  schema,  a  form  without  content,  a  structural  somethlug 
that  can  in  no  way  be  reduced  to  modal  elements. 

The  relation  of  apperception  to  attention  suggests  a  biologi- 
cal significance  that  may  do  much  toward  clearing  up  these 
problems.  Apperception  is  the  functional  side  of  attention,  and 
attention  is  the  mental  aspect  of  organic  adaptation,'  The  new 
is  not  apperceived  by  the  old  in  the  Herbartian  sense:  the  new 
arouses  a  t>*pical  attitude,  an  attitude  in  which  the  organism 
faces  the  typical  environment  which  the  new  symbolizes.  We 
may  say  with  Stout  that  the  new  Is  referred  to  a  mental '  system,' 
in  so  far  as  such  a  system  is  a  mood,  an  attitude,  a  tendency,  an 
adaptation.  The  mind  adjusts  itself  uniformly  to  uniform  condi- 
tions: this  seems  to  be  the  essence  of  the  apperceptive  *  mood.* 
When  C  in  the  sentence  "  The  play  was  bad,"  interpreted  play 
as  a  drama,  her  mind  adapted  itself  in  a  degree  to  the  drama 
environment.  This  was  not  necessarily  a  focal  reference  to  a 
given  play,  but  the  mind  was  in  the  dramatic  '  mood.'  Should 
particular  parts  of  a  typical  play-en^aroament  have  been  ideally 
reproduced,  the  situation  would  only  have  been  reinforced. 
Should  certain  verbal  ideas  such  as '  drama, '  '  theaters, '  '  Shakes- 
peare.' etc.,  have  been  reproduced  in  cousdousuess,  either  vis- 
ually, auditorily  or  kiuaesihetically,  these  ideas  would  have 
been  constituents  of  the  dramatic  'moixl,'  but  not  necessarily  the 
fundamental  constituents.  The  fundamental  constituents  may 
and  do  vary  from  time  to  time.  Only  very  seldom  can  they  be 
called  constant,  and  the  '  constant  supplements  '  which  we  have 
noticed  are  instances  of  such  occasions.  The  fact  that  the  focal 
constituents  of  the  apperceptive  consciousness  are  not  neces- 
sarily consistent  with  the  situation  represented  bears  testimony 
to  this  point  of  view.  " '  There  was  not  room  for  a  stove  in  the 
corner;"  with  this  sentence  one  observer  imaged  distinctly  a 
stove  in  the  corner  of  a  small,  otherwise  bare  room.  His  own 
surprise  at  the  inconsistency  of  this  imagery  was  shown  by  his 
excJaniation  upon  reporting  the  introspection:  "  But  there  was 
a  stove  there!" 

In  symbolic  apperception,  the  function  of  language  is  to  re- 
j)roduce  the  appropriate  mood,  the  consistent  attitude,  the  more 

*  <y.  Tttchener :  op.  di.,  ch.  tI.  pp.  118  U. 
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or  less  uniform  reaction,  with  which  au  organism  would  face  a 
certain  cnviroument.  Speaking  broadly,  we  may  say  tjjat  each, 
mental  'system,'  each  'cortical  set,'  represents  the  adjustment 
of  the  or};aiiism  to  a  particular  euviroaroeutal  condition.  Each 
adaptation  marks  a  separate  bit  or  pattern  of  experieuce  upou 
the  side  of  mind.  In  fact,  experieuce  might  be  considered  as 
a  mosaic,  or  rather  panorama,  of  succeeding  *  mental  systems.' 
It  ia  manifest  that  those  organisms  which  have  adapted  them- 
selves most  readily  and  with  the  least  friction  have  p<is.sessed, 
other  things  equal,  the  characteristics  most  favorable  to  sur- 
vival. And  so  it  is  not  surprising  that  we  now  find  many 
'  short  cuts '  to  adaptation  and  reaction.— that  we  ilud  a  verbal 
idea  coming  to  represent  a  complex  mental  system,  and  repro- 
ducing iu  a  condensed  form  all  the  essential  conditions  of  a 
given  environment. 

This  point  of  view  also  gives  us  a  definite  connotation  for  the 
term  'meaning.'  Mind,  from  the  beginning,  has  taken  the 
form  which  the  environment  has  given  it.'  The  mental  con- 
tents have  alwavs  been  '  meaningful '  for  the  organism.  A 
given  complex  of  sensations  is  correlated  with  such  and  such  a 
'  thing '  of  the  outside  world.  The  perception  has  such  and 
such  uses;  the  object  is  to  be  met  by  such  and  such  adaptations. 
But  the  functions  of  the  primitive  mind  were  comparatively 
few.  Each  of  its  attitudes  was  self-sufficient.  Every  pattern 
was  an  independent  pattern,  and  carried  with  it  its  own  '  mean- 
ing '  fur  the  organism.  But  with  the  development  of  memory 
came  the  fuuction  of  '  remote  adaptation.' '■'  The  constant  re- 
currence of  given  complexes  in  a  mullitutle  of  different  con- 
nections added  something  to  the  '  meaning  '  of  a  presentation: 
namely,  the  previous  significance  of  similar  presentations.  As 
development  continued  and  experieuce  widened,  the  recognition 
of  identity  in  '  meanings '  became  more  and  more  automatic, 
became  pushed  back  farther  and  farther  into  the  margin  of  cou- 
sciousncas.  In  the  adult  apperceptive  consciousness  there  is, 
as  we  have  seen,  no  constancy  in  the  quality  and  modality  of 
the  focal  constituents.  With  very  few  exceptions — of  which 
,  the  '  con.stant  fiupplements '  are  instances — the  same  symbol 
]  arouses  at  different  times  focal  references  which  may  be  uniform 
or  disparate,  consistent  or  inconsistent;  and  yet  the  meaning 
of  the  symbol  in  combination  with  other  symbols  is  perfectly 
unequivocal.  It  is  reasonable  to  suppose  that  the  marginal 
elements  furnish  the  essential  uniformity,  and  compensate  the 


'</.  Titchen*r.  R.  B.:    A  Primer  of  Psychology.     New  York.  1899, 

'»^.    Bentley,    I.    M.:    Thin  Journal.   Vol    XI,    No.    i    (1899),   pp. 
14  fi. 
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apparent  inconsistencies.'  In  other  words,  the  consciousnesses 
that  are  correlated  with  like  adaptations  are  similar,  not  neces- 
sarily in  their  focal,  but  in  their  marginal  constituents.  Inter- 
preted as  marginal  constituents,  the  kinaeslhetic  factors  as  well 
as  tlie  organic  sensations  come  to  their  true  rights.  When  the 
observer's  attention  is  centered  upon  the  stimuli — upou  the 
symbols — he  is  in  a  '  sentence '  mood,  or  a  '  word  '  mood,  or  a 
'  mutilation  '  mood:  t.  £..  there  is  a  certain  adaptation  in  which 
certain  marginal  factors  are  constant.  But  when  the  attention 
shifts  to  the  symbolized  situation,  the  mechanism  of  the  sen- 
tence, as  such,  becomes  oKscured;  there  in  a  new  adjustment, 
resulting  in  another  adaptation,  in  which  certain  other  marginal 
factors  are  constant.  In  the  one  case,  the  sentence  is  apper- 
ceived  as  an  orderly  complex  of  souud  units;  in  the  other  case 
it  is  api»erceived  as.  in  itself,  a  '  meaningful '  unit. 

The  margin  and  the  focus  of  consciousness  play  ^  if  the 
expression  may  be  pardoned  —  the  one  into  the  hauds  of  the 
other;  but  the  nature  and  modality  of  the  elements  which 
are  to  come  into  the  focus,  aud  the  pattern  of  the  elements 
which  are  to  remain  in  the  margin,  are  determined  by  the 
needs  of  the  organism.  It  is  the  peculiar  office  of  appercep- 
tion, as  the  functional  side  of  attention,  to  interpret  the  new 
presentation  in  the  light  of  its  significance  to  the  organism.  If 
It  be  a  complex  of  visual  sensations,  supplemented  by  certain 
tactual  aud  motor  associates,  aud  by  the  verbal  idea  'table.'  it 
may 'mean' an  object  to  write  on  or  an  object  to  eat  from,  an  object 
to  be  sold  or  an  object  to  be  bought,  according  as  the  mind  is 
adjusted  to  the  situation.  If  it  be  an  auditory-  or  visual  complex, 
•'The  play  is  bad,"  it  may  'mean'  a  mere  combination  of  forms, 
a  forbidden  lead  at  whist,  or  a  poorly  staged  drama.  In  each 
of  these  cases  the  presentation  is  met  by  a  totally  different  ad- 
justment of  the  organism,  correlated  on  the  side  of  mind  with 
a  peculiar  and  fitting  pattern  of  cmscionsness.  In  this  pattern 
certain  typical  sensations — centrally  and  jjcripherally  aroused 
— occupy  the  margin  of  consciousness.  They  are  determined 
largely  by  the  individual,  and  are  constant  with  him  for  this 
type  of  adaptation.  Certain  other  elements  occupy  the  focus  of 
consciousness.     These  are  determined  almost  entirely  by  the 


'<y.  James,  W.:  Principles  of  Psycliology,  N.  Y..  1890.  Vol.  II,  p. 
49.  "  The  mcaDinK  is  a  fuuction  of  the  more  'trfinsitive'  parts  of  con- 
•ctoasaesss,  ihe  'fringe'  of  lelaltons  which  we  feel  surrounding  the 
imagr,  he  the  latter  shnrp  or  dim."  James's  position  is  practically 
that  which  we  have  taken  above,  except  thnt  he  has  iipproachcd  the 
qaestion  from  the  standpoint  of  cpistcmoloK^'i  rather  tnsn  from  the 
•tandpoint  of  ecnetic  psychology.  As  a  rule,  an  appeal  to  genesis  is 
much  more  satisfactory  than  an  appeal  toeptBtemo]c^,  as  the  history 
of  the  psychological  space  theories  abundantly  shows. 
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existing  environment,  or  by  the  exigencies  of  the  situation  which 
is  faced. 

Nor  is  this  point  of  view  inconsistent  with  that'  which  gives 
to  the  kinaesthetic  elements  the  dwty  of  carrying  the  meaning 
of  a  presentation.  Reaction  to  the  environment  was  the  pri- 
mary function  of  the  primitive  mind.  When  the  development  of 
memory  brought  with  it  the  complications  arising  from  the  con- 
sciousness of  former  experiences,  the  motor  memories  became 
of  fundamental  importance  in  the  new  '  remote  adaptation.'  In 
the  adnlt  consciousness,  as  we  have  stndied  it,  even  symbolic 
apperception  involves  adjustment  and  adaptation,  and  adjust- 
ment and  adaptation  involve  motor  reactions.  The  kinaesthetic 
elements  are  predominantly  marginal  elements  and  the  margi- 
nal elements  'carry  the  meaning.' 


>  Cf.  Dawdec :  op.  eit.,  pfh.  44  ff.  MUnsterber^'s  '  Action '  theory  of 
tneaning  muat  be  left  for  a  more  ilctaiied  i1iacti«sion.  C/.,  in  tbia  con- 
iiectiou,  MUusterberg,  H.:  The  Physiological  Basis  of  the  Mental  Life. 
Scieoce,  N.  S.,  IX  fMErch  24.  1899)  pp.  442  ff.;  also  Breese,  B.:  Od 
Inhibition.  Psychologiait  Review  Monograph  Supplement,  Vol.  Ill, 
No.  J,  pp.  47  fl. 


MINOR  STUDIES  FROM  THE  PSYCHOLOGICAX 
LABORATORY  OF  WELLESLEY  COLLEGE. 


Commuaicated  by  Harv  Wqiton  Calkins. 


IV.      STUntES   OF    THE    DrEAH   CONSCIOUSNESS. 


By  GstACB  A.  AmokUws. 

No  psychologist  has  as  yet  discovere<i  what  every  one  of  them 
desires:  an  experimental  methtxl  of  var>"ing  and  repeating  stimu- 
lations of  the  dream  consciousness,  which  shall  not  at  the  same 
lime  vitiate  the  conditions  of  natural  dreaming.  The  simplest 
method,  that  of  giving  the  subject  a  definite  stimulus  just  before 
he  falls  asleep,  has  been  tested  by  Mr.  Monroe^  with  visual 
stimuli  and  with  tastes,  and  has  recently  been  applied  by  the 
writer  with  visual  stimuli.  The  subjects  were  six  Wellesley 
College  students,  only  oneof  Ihem,  however,  the  writer,  trained 
in  dream  introspection.  The  materials  were  small  squares  of  col- 
ored glass,  about  four  by  four  inches,  green  and  red,  and  illumi- 
nated from  behind;  similar  squares  of  colored  paper  (a  less  ade- 
quate material);  and  two  simple  colored  lithographs,  one  of  a 
mounted  horsewouiau,  the  other  of  a  woman  surrounded  by 
flowers.  Just  before  going  to  bed  the  subjects  of  the  experiment 
looked  fixedly  for  five  minutes  at  the  colors,  and  for  ten  minutes 
at  the  pictures.     The  results  are  briefly  these: 

The  trained  subject  has  dreams  on  3  out  of  4  nights,  proba- 
bly suggested  by  the  fixated  colors  or  objects;  and  the  average 
□umber  of  her  remembered  dream.s  is  5.4,  as  compared  with  an 
average  of  3.4  on  the  nights  of  ordinary  dreaming.  One  of  the 
other  subjects  has  these  suggested  dreams  on  two  out  of  four 
nights,  and  has  three  cases  of  dreams  which  are  possibly  sug- 
gested by  the  experiment  of  a  previous  night.  Of  the  other 
subjects  there  are  two  who  have  one  dream  each  apparently  sug- 
gested by  the  experiment;  and,  finally,  there  are  two  whose 
dreams  seem  unaffected. 

For  several  rea.sons  these  experiments  were  discontinued 
before  obtaining  sufficient  records  for  even  a  tentative  conclu- 
^00.  The  inexperienced  observers  obviously  required  training 
in  the  observation  and  record  of  their  normal  dreams  before  the 
attempt  to  vary  experimentally  the  conditions  of  their  dream- 
ing.    There  are,  however,  more  fundamental  difficulties  wliich 
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seriously  affect  the  value  of  such  experimenting  upon  even  the 
trained  observer.  There  is  the  disadvantage  auendant  upon  all 
investigation  in  wliicli  a  person  experiments  upon  himself;  there 
is  the  further  objection  that  stinuilation  and  supposed  resnkare 
separated  by  a  considerable  interval  of  time;  and.  finally,  there 
is  the  lack  of  any  observer  of  the  attendant  conditions. 

The  ideal  method  would  provide  for  the  excitation  of  the 
dreamer  through  auditor>'.  olfactory  or  dermal  stimuli,  applied 
by  the  experimenter  at  different  periods  during  the  night.  The 
practical  difficulties,  however,  seem  to  be  all  but  insurmounta- 
ble. We  have  used ,  for  instance,  music  boxes  gently  playing,  in- 
ten.«!e  and  hea%'y  odors,  and  cool  surfaces  for  the  immediate  stimu- 
lation of  dreams,  but  have  failed  in  every  instance,  through 
prematurely  waking  the  dreamer.  Awaiting  the  more  success- 
ful application  of  this  method,  or  the  discovery  ofa  more  effective 
cue,  there  can  hardly  be  too  many  records,  by  careful  observ- 
ers, of  all  their  dreams  during  a  series  of  nights.  Such  a  record' 
of  1 18  dreams,  was  kept  by  the  >vritur,  during  her  second  year  of 
psychological  study.  The  dreams  were,  with  few  exceptions, 
recorded  contiuuously  during  six  weeks  immediately  upon 
waking;  the  records  were  re-read  upon  the  following  day  to 
discover  their  links  with  the  waking  life;  and  the  records,  as 
a  whole,  were  carefully  studied  when  entirely  completed.  The 
most  significaut  results  of  the  study  may  be  summarized  as 
follows; 

Nearly  90  per  cent,  of  these  dreams  are  clearly  suggested  by 
the  waking  experience;  more  than  one-haU  refer  to  occurrences 
of  the  same  week,  nearly  one-half  to  the  immediate  environment, 
and  two-thirds  to  people  of  the  every-day  life.  Visual  experi- 
ences predominate,  as  in  the  case  of  most  dreamers,  occurring  in 
96  dreams,  that  is  in  8r  per  cent,  of  the  total  number.  Nearly 
half  of  these  dreams  include  col  or- sensations,  and  ihe.se  have 
been  a  source  of  much  ^.sthetic  pleasure.  On  the  other  liand, 
"nlv  7  dreams  could  be  definitely  rememljtred  as  containing 
Ty  sensations,  and  few  uf  the  conversations  seemed  to  be 
••  heard. 

iSt  dreams  of  apparent   taste  and  smell,  sight  sense- 

.rly  does  duty  for  both  the  others.     The  records,  how- 

itain  accounts  of  one   clear,   gustatory  dream  and  of 

>llowing  olfactory  dreams  :    I  was  holding  a  can  froth 
me  a  vapor  which   the  sponge  absorbed.     I  soon  be- 

oppressed  by  the  strong,  stifling  chokiug  odor,  and 
I  how  long  I  could  stand  ii  before  becoming  chloro- 

yself.     (I  woke  from  the  dream  almost  immediately 

zed  the  experience  as  carefully  as  possible,  remem- 


•gbout  M.  W.  Calkins.  Statutics  of  Dreams.  This  /oumai, 
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bered  that  I  had  had  do  dream  of  smelling  while  keeping 
the  record,  and  went  to  sleep  again. )  1  then  dreamed  of 
looking  off  in  the  direction  of  Milton  and  of  thinking  and  say- 
ing that  beyond  lay  the  ocean.  I  immediately  got  the  keenest 
and  most  natural  smeU  of  wind  from  the  flats  and  the  delicious 
ocean  odor.  This  gave  me  such  intense  pleasure,  as  it  always 
does,  that  1  awoke.  (This  dream,  like  the  other,  was  carefully 
thought  over  upon  waking,  and  seemed  even  more  clearly  to 
contain  a  pure  and  rich  sensation  of  smell. )  The  following  is 
the  record  of  the  taste  dream  :  "Feb.  25,  after  2.30  a.  m. 
Dream  148.  We  were,  I  think,  at  the  house  in  L,  where  we 
lived,  eight  years  ago.  We  had  a  new  kind  of  bluing ;  I  saw 
some  of  it  in  blue  streaks  in  the  water.  Father  had  put  some 
ia  a  well  from  which  our  drinking  water  came.  I  thought  it 
was  deadly  poison  and  did  not  see  how  he  could  have  been  so 
careles.s.  I  had  drank  some  of  the  water  before  I  knew.  It 
had  a  horrid  metallic  taste  (like  the  taste  of  copper  sulphate, 
which  I  got  during  the  fall,  from  a  drop  on  my  blotliug-paper). 

The  dreams  seem,  also,  to  include  discomfort  rather  than 

physical  pain.     Zu  a  dream  of  being  bitten  by  a  kitten,  whose 

red,  open  mouth  I  saw     ...     1  could  not  recall  that  I  had 

suffered  any  pain.  The  experience  seemed  a  complex  of  visual 

taud  tactual  elements  of  an  extreme  intensity,  rather  than  paiu. 

The  frequent  emotions  of  these  dreams  are.  all  of  them, 
nearly  as  vivid  and  strong  as  those  of  the  waking  life,  and 
many  of  them  are  stronger.  Indeed,  the  dream  emotion  seems 
to  me  the  most  real  element  of  the  dream  life  and  the  one  most 
to  be  depended  on  to  follow  the  laws  of  waking  consciousness. 
Although  29  of  the  50  distinct  and  namable  emotions  arc 
classed  as  unpleasant,  yet  the  general  affective  impression  of 
the  dream,  as  a  whole,  wa<4  usually  pleasant,  perhaps  because 
of  the  interest  in  the  change  of  .scene  and  the  pleasant  uncer- 
tainty of  'what  next.'  .^sihelic  pleasure,  also,  often  ques- 
tioned as  a  dream- experience,  forms  an  important  part  of  dream 
pleasure,  especially  in  dream.s  of  color  and  of  nature. 

There  are  34  clear  instances  of  reasoning  and  argument — 
usually,  of  course,  on  ab.<iurd  or  trivial  premises.  In  dream 
15,  for  example,  seeiug  "a  doll  which  went  by  clock -work  and 
vaa  attached  to  a  little  cart,  drawn  by  dogs  which  ran  along- 
side," I  "wondered  how  the  machinery  was  regulated  so  that 
the  doll  just  kept  up  with  the  dogs  and  what  would  happen  if 
bthey  ran  faster."  The  composition,  in  dream  69,  of  the  word 
"  Orlhogcneous '  in  opposition  to  Mieterogeueous '  is  another 
case  of  reasoning,  quite  distinct  from  the  mere  association  of 
nords  through  simiiar  soitnds.^ 

Besides    the   natural   association   with    each   other,   of  the 
objects  and  events  of  these  dreams,  there  is  a  frequent  tendency 

1  C^- Jntaes  Sully,  Illusions,  c.  7,  p.  i&i,  uote. 
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to  connection  between  dreams  of  the  same  night.  Thus, 
dreams  i  and  2.  though  of  a  totally  differeut  character,  are 
both  enacted  on  the  deck  of  a  steamer ;  and  dream  3,  of  a 
vegetable  garden,  is  followed  by  a  dream  of  lettuce.  This  rela- 
tively uncontrolled  association  of  the  dream-life  is  responsi- 
ble, of  course,  for  the  dream-story.  There  seems  to  be  a  close 
analogy  between  t!ie  way  in  which  the  events  of  the  dream- 
story  are  evolved  from  our  own  imagination,  with  no  plan  or 
foreknowledge  on  our  part,  and  the  relation  of  the  novelist  to 
his  characters,  which  in  many  iustances  assume  a  personality, 
speak,  act  and  arrange  their  own  destiny,  almost  without  his 
control.  The  writer's  dream-storj'  is  often  both  seen  and  heard 
as  if  read  aloud  by  herself  or  another.  Its  events  often  have 
an  unusual  consistency,  showing  sfjme  unifying  control  by  the 
mind.  Often,  also,  it  involves  the  phenomenon  of  so-called 
Double  Identity.  This  may  consist,  in  its  simplest  form,  in 
merely  watching  the  action  of  another  (which  is,  nevertheless, 
my  own  dream-consciousness),  or  it  may  be  something  so 
complicated  as  to  baffle  description,  the  dreamer  being  at 
once  spectator  and  acl'jr  and  sharing  in  the  emotions  of 
each,  as  in  the  foUowiug  dream  :  "  Jan.  15,  5  a.  m.  Dream 
35.  A  woman  was  being  married  in  a  cave,  according  to  the 
ceremony  of  some  savage  tribe.  I  was,  in  quick  succession — 
or  at  the  same  time,  as  it  seems, — the  woman  herself  and  a 
spectator.  The  ceremony  was  connected  with  a  magic  stone, 
at  first,  small,  greenish,  with  red  spots,  afterward  larger,  irreg- 
ularly shaped.  Theu  I  was  going  down  a  .street  in  Boston. 
When  I  reached  a  ceitain  house,  a  very  small  man — the  hus- 
band.— appeared  and  led  me  up  the  steps  and  up  a  flight  of 
stairs.  After  going  up  stairs,  the  woman  or  myself — I  was 
both  actor  and  spectator — threw  herself  into  his  arms,  but  the 
man  was  so  small — a  mere  small  boy^thai  he  was  overpowered 
by  the  onslaught,  lost  his  balance  and  nearly  fell  to  the  floor. 
In  my  character  of  spectator  I  saw  the  ludicrous  side  of  this, 
laughed  and  thought  it  very  funny." 

It  will  be  observed  that  this  dreara  involves  no  real  '  change  of 
identity."  The  self  of  the  dreamer  is  by  turns  observer  and 
heroine,  but  dues  not  disappear,  however  bewildering  the 
change  of  circumstance.  Indeed,  these  records  confirm  at  all 
points  every  careful  study  of  the  dream  experience.  All  such 
records  disclose  the  inten.se  individuality  of  the  dream-life — 
even  less  susceptible  than  the  waking  experience  of  reduction  to 
rigid  general  taws;  they  manifest  also  its  inherent  absurdities, 
due,  of  course,  to  the  absence  of  waking  criteria  of  reality;  on 
the  other  hand,  they  bear  unequivocal  testimony  to  the  presence 
in  the  dream-life  of  thought,  moral  reflection  and  aesthetic  emo- 
tion as  well  as  sensation  and  primitive  feeling,  and  to  the  inte- 
gral unity  of  the  dreamiug  with  the  waking  consciousness. 


THE  RELATION  OF  STIMULUS  TO  SENSATION. 
REPLY  TO  MR.  MAX  MEYER'S  CRITICISM 
ON  PROF.  C.  LLOYD  MORGAN'S  PAPER. 


By  Prof.  F.  R.  BarrbLI,. 


The  July  number  of  this  Journal  contains  a  criticism  by  Mr. 
(  ?  Prof.)  Meyer  on  a  recent  paper  by  my  colleague,  Prof.  Lloyd 
Morgan.  It  is  stated  that  "the  mathematical  discussion  con- 
tains several  errors;"  as  I  was  responsible  for  a  certain  amount 
of  advice  in  the  preparation  and  for  a  final  confirmation  of  the 
expression  of  Prof.  Morgan's  views,  I  have  volunteered  to  reply 
to  the  criticism. 

Mr.  Meyer  ought  to  have  recognized  that  the  whole  sting  of  his 
criticism  depends  on  a  question  of  Definition.  A  circle,  ellipse, 
or  hyperbola  has  each  its  definition  consecrated  by  time:  a  loga- 
rithmic curve,  sine  curve  or  the  like  has  not.  For  the  pur- 
pose of  the  paper  under  discussion  we  defined  a  '  logarithmic 
curve '  [and  the  definition  is  obvious  from  the  context]  ^  as  one 
in  which  the  ' '  ordinates  are  in  Geometrical  Progression  when  the 
abscissae  are  in  Arithmetical  Progression ' '  or  vice  versa  :  that  is, 
the  curve  represented  either  by  y=Ae^  or  by  y=:A  log  Bx. 

This  curve  is  a  direct  expression  of  the  Weber- Fechner  law, 
it  stands  in  a  definite  relation  to  the  axes  of  co-ordinates — i,  e. , 
in  our  case  to  the  lines  of  no-sensalion  and  no-stimulus — it  has 
the  essential  and  to  my  mind  objectionable  property  that  it  can- 
not pass  through  the  origin  and  it  cannot  embrace  the  obvious 
fact  that  no-stimulus  is  accompanied  by  no-sensation. 

Further,  the  language  of  Prof.  Morgan's  paper  distinguishes 
between  a  *  part  of  a  curve '  and  the  '  complete  curve:'  this  is 
in  accord  with  my  own  habit;  thus,  I  would  not  call  a  Gothic 
arch  circular  though  it  be  composed  of  arcs  of  circles;  nor  would 
I  call  the  curve  of  cosines  the  curve  of  sines,  though  it  be 
merely  the  same  curve  in  a  different  phase.  This  habit  may  not 
be  as  general  as  we  imagined,  and  I  would  not  seek  to  impose  it 
on  Mr.  Meyer. 

Prof.   Morgan  enunciates  the  law  A  ' '  Equal  increments  of 

*  Prof.  Morgan's  phraae  "  logarithmic,  as  it  should  be,  if  the  Weber- 
Fechner  formula  holds  good,"  may  fairly  be  claimed  as  an  explicit 
statement  of  the  definition,  for  the  curve  y  =Ae^-l-C  is  not  'as  it  should 
be,'  if  the  Weber-Fechner  law  be  true. 
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sensation  are  produced  by  increments  of  excitation  in  Geonutrical 
Progression." 

The  Weber- Fechuer  Law  B  may  be  tersely  enuuctated  "  Se7i- 
sations  increasing  by  equal  increments  are  produced  by  excitations 
in  Geometrical  Progrcisioft ." 

Mr.  Meyer  overlooks  the  fact  that  law  A  is  merely  a  particu- 
lar case  of  law  B,  and,  moreover,  that  it  is  the  ouly  case  which 
cannot  possibly  hold  good  in  the  lower  stages  of  sensation. 

In  my  note  to  Prof.  Morgan's  paper'  I  showed  how  the  mathe- 
matical expressiuu  of  his  law  led  to  the  DifTerential  Equation 


^   dV  _ 

dx     dx«  ~ 


.      (1) 


it  is  easy  to  show  that  the  Webcr-Kechner  law  leads  lo  the 
equation 


(H) 


Mr.  Meyer  must  know  the  fundamental  distinction  between  an 
equation  of  the  third  order  and  one  of  the  second:  viz. — the 
solution  of  one  contains  three  arbitrary  constants,  that  of  the 
other  contains  two. 
Thus 

CI)    leads  to  y=Ae"'-f-C=Aio'"H-C    .     .      .     (HI) 


(II)  leads  to  y=Ae         =Aio 


(IV) 


the  similarity  between  these  two  results,  and  the  accident  that 
by  putting  C— o,  or  by  adjusting  the  axes,  III  reduces  to  IV, 
ought  not  to  blind  us  lo  the  above  essential  difference;  nor 
ought  we  to  be  influenced  by  the  fact  that  any  arc  of  III  can  be 
superposed  in  Euclidean  fashion  upon  the  corresponding  arc  of 
IV. 

The  ndvantage  of  possessing  three  arbitrary  constants  A,  B, 
C  ;i)  is  seen  as  follows:— Since  any  arbitrary  scales 

ma  -*-ii  for  representing  stimulus  and  sensation,  it  is 

COP  -h  experiment  to  represent  tbe  extreme  sensa- 

•f  limulua  each  by  roo:      thws  111  must  b^ 

x=rioo: 

•-  ••=Ajo^'*«'-fC    .     -         .    (N^ 
■•iroatic  that  'uo-stimul-^;-^^' \&  **^'^°^^^^^ 
his  may  be  a  p5ycholoiCL^^\ b\>*°5!ll!i!i  *^^ 


:^cricw,  VII,  No.  ^,  pp.  it^:^^^^ 
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mathematician  I  must  be  pardoned],  hence  III  must  be  satis- 
fied by  y^o,  x=o 

,-.     o=Aio'+C    .-.     c=— A 
which  by  substitution  in  (V)  gives 
ioo=Aio™t'— A 
t.  ^.  ioo=A  (10'*'*'— 0     .     .     -     (VI) 
this  single  relation  between  A  and  b  leaves  at  our  disposal  one 
other  relation  between  them,  and  this  we  utilize  to  give  char- 
acter to  the  sensation  under  discussion  by  making  the  curve 
pass  through  any  single  point  determined  in  the  experiment:  in 
the  case  of  White  on  '  Morgan's  Black'  this  was  the  point  y=:27, 
x=50  giving 

27=A  (io"'>— I)     .     .     .     (VII) 
in  the  case  of  Red  on  '  Morgan's  Black  '  it  was  y^35,  x=50, 
giving 

35=A  (io"i'-i) 
Equations  VI  and  VII  determine   the  values  A=:i5.85,  b= 
.008639. 


If  we  attempt  to  treat  formula  IV  in  the  same  way,  we  begin 
as  before: — put  y:=ioo,  x=ioo 

.-.  ioo=Ae"»»'     .     .     .     (V*) 
now  put  y=o,  x=o 

.-.  o=Aio°-''  .  .  .  (vn 
Unfortunately  this  cannot  be  satisfied  by  finite  values  of  A  and 
b,  and  we  are  confronted  by  the  fundamental  objection  to  the 
Weber-Fechner  law — it  cannot  be  applied  to  the  low  stages  of 
sensation.  But  supposing  even  that  (VI')  could  be  satisfied  by 
finite  values  of  A  and  b.thenV  and  VI'  between  them  would  use 
npboth  the  available  constants,  and  we  should  have  no  con- 
stant left  with  which  to  give  character  to  the  particular  sensa- 
tion under  investigation. 

This  point  is  brought  out  clearly  by  Prof.  Morgan  in  his  Fig. 
4  in  a  comparison  ( which  Mr.  Meyer  erroneously  condemns)  be- 
tween the  curve  derived  from  his  own  experiment  and  the  '  loga- 
rithmic-curve-as-it-shou  Id-be-if-the-Weber-Fechner-formula- 
holds-good,'  which  fits  it  most  closely. 

Thisfamilyofcurves  being  represented  by  y^^Aio"^*,  any  mem- 
ber of  the  family  is  completely  determined  by  two  given  points. 
How  were  these  two  points  to  be  selected  ?   As  explained  above, 
the  desirable  point  y^o,  x^o  had  of  necessity  to  be  abandoned: 
then  in  order  to  secure  some  degree  of  proximity  between  the 
carves  the  other  extreme  point  y=ioo,  x=ioo  was  abandoned: 
finally,  as  clearly  stated  by  Prof.  Morgan  and  quoted  by  Mr, 
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Meyer  the  stages  6  aud  14  were  selected  for  coiucidence:  from 
the  tabulated  results  we  have 

at  stage  6  y=i3,  x^^o  .*.  ig^Aio"^ 
at  stage  14  y^48,  x=7o  ,'.  48=Aio""'. 
These  give  A=4.88i,  6^01418,  hence  the  equation  to  the 
broken  cnrve  is  3-^4.88 iX  lo"*'**'  and,  on  the  assumption  that 
Prof.  Morgan's  black,  gives  a  reasonably  approximate  zero  of 
stinjulus  as  a  basis  for  calculation,  the  contrast  between  this 
broken  cnn'e  and  the  experimental  cur\-e  illustrates  well  the 
difFereuce  between  the  new  law  and  the  old. 

The  latter  part  of  Mr.  Meyer'g  paper  is  iuteresting,  as  it 
brings  out  the  simple  mathentatical  fact  that  any  member  of  the 
family  of  curves  y^A(io^* — t)  may  be  convened  into  any 
other  one  by  a  suitable  increase  or  decrease  of  both  the  hori- 
zontal and  vertical  scales  of  representation:  this  property  is  so 
familiar  in  the  case  of  ellipses  and  certain  other  curves  that  it 
did  not  seem  necessary  to  call  attention  to  it.  Moreover,  I  can- 
not see  that  Mr.  Meyer's  method  of  comparing  the  results 
'  White  on  Black,'  "  Red  on  Black.'  '  Blue  on  Black  "  by  adjust- 
ing the  scales  of  the  second  and  third  so  as  to  make  them  coin- 
cide with  positions  of  the  first,  is  intrinsically  superior  to  Prof. 
Morgan's  method  of  comparison  by  means  of  three  distinct 
cun'cs  bridging  over  the  same  interval. 

Mr.  Meyer's  method  may,  however,  be  the  better  if  his  sug- 
gestion be  correct  that  the  thing  dealt  with  in  the  experiment 
was  intensity  of  iUumination  rather  than  toning  of  color;  this 
idea  had  previously  suggested  itself  to  Prof  Morgan,  who  said 
in  his  paper  "so  far  as  the  colors  are  concerned  the  results 
appear  to  be  due  rather  to  the  relative  intensities  of  stimulation 
or  excitation  of  the  retina  than  to  the  effects  of  color  as  such." 

The  only  fault  which  I  can  detect  in  Prof.  Morgan's  exposi- 
tion of  his  results  is  that  he  neglected  to  point  out  ihe  patent 
fact  that  by  assuming  (without  any  exiwrimental  basis  for  the 
assumption)  that  his  black  contained  precisely  15.8*^  of  white 
and  40.8'^  of  his  red  (or  of  their  illuminations)  he  would  bring 
his  results  in  line  with  the  Weber- Pechner  formula:  this  omis- 
sion left  it  oiwn  to  Mr.  Meyer  to  assume  that  the  fact  had  not 
been  noted. 

In  conclusion  I  must  add  that  even  if  the  law  "  Equal  ijicre- 
menis  of  sensation  are  produced  by  increments  of  excitation  in 
Geonu'trical  Progression'*  be  merely  considered  as  a  modified 
statement  of  Weber' ,s  law,  yet  it  is  a  very  material  improvement 
on  the  old  mode  of  expression,  for  it  deals  with  the  only  things 
which  are  actually  estimated  in  these  and  similar  experiments, 
where  the  true  zero  of  stimulus  is  difhcult  to  ascertain,  namely, 
increments  of  stimulus  and  increments  of  sensation. 
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Further,  although  the  formula  y^A  (10'"' — i)  may  not  stand 
the  ultimate  test  of  being  applied  to  low  stages  of  sensation  in 
cases  where  the  zero  of  stimulus  can  be  absolutely  ascertained 
(as,  e.  g.,  in  estimating  saltness  of  dilute  solutions)  yet  it  has 
the  prima  facie  advantage  that  it  permits  us  to  work  down- 
wards without  break  of  continuity  to  the  point  "no-stimu- 
lus, no-sensation,"  and  that,  as  Prof.  Morgan  pointed  out  in 
his  paper,  it  gives  near  the  threshold  of  sensation  an  arith- 
metical progression  of  stimulus,  which  accords  with  results 
obtained  by  the  pupils  of  Hering. 

I  am,  of  course,  aware  of  the  accepted  opinion  that  starting 
with  no-stimulus,  and  gradually  introducing  stimulus,  some 
finite  stimulus  must  be  reached  before  any  sensation  is  recog- 
nized; this  seems  to  indicate  some  discontinuity  at  the  inception 
of  sensation,  and  might  necessitate  a  corresponding  discontinuity 
in  the  formula  representing  it.  Yet,  although  some  such  explo- 
sive origin  may  be  possessed  by  sensation,  the  hiatus  between 
the  zero  and  the  starting  point  of  sensation  must  be  so  slight, 
that  it  is  desirable  if  possible  in  this,  as  in  physical  phenomena, 
to  bridge  over  the  hiatus  by  a  formula  which  will  extend  down 
to  the  origin. 
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Piychotogische  Schutversuche  mii  Angabe  der  Apparate.  Hopi^r  nod 
WiTASBJt.  Barth,  Leipzig.  1900.  pp.  viii4-30. 
The  above  is,  vre  believe,  the  first  collection  of  cleuicutary  psy- 
chological experinientfi  published  in  German.  It  coii&tRls  of  direc- 
tions for  eevcnty-five  simple  experiuienti,  aud  i»  de8i;;neil  for  use  in 
gytiiiiflxia,  tioriii.'i]  schools,  nu<l  siniilnr  institutions  where  students 
bcKiii  the  Bubjt-ct.  For  the  nake  of  having  flome  gystcmaiic  orOer  of 
prescniatiou  the  authors  have  fullowc-d  the  PsycJiologie  of  Hofler,  and 
cross  references  are  made  to  both  the  Isi^er  and  smaller  forms  of  that 
work.  The  experiments  have  all  proved  their  value  in  actual  teach- 
ing, and  can  be  performed  with  a  miiilniuut  of  apparatus — a  considera- 
ble number  without  any.  Sevcrnl  are  new  in  form  and  a  few  in  sub- 
stance. A  list  of  f^tandard  ap]ij»ratu9  (^with  prices  as  furnished  by  W. 
J.  Rohrbcck'9  Nachfol^er,  Wien  I.,  Karutnerstr.  59)  is  appended.  The 
collection  is  one  thiit  shoulrl  prove  valuable  to  any  one  engaged  in 
leaching  elementary  psychology.  E.  C.  S. 

On  a  Flicker  PhotoiHeter.  Ogdkn  N.  Rood.    Science,  N.  S.  VII,  1898, 

757-759- 

Ott  Color  Blindness :  On  the  Application  of  the  Flicker  Photometer 
to  the  Quantitative  Study  0/ Color  L'tindness.  Ogdkn  N.  Rood. 
/ftirf.,  785-786. 

On  ike  Flicker  Photometer.    Ocden  N.  Rood.    American  Jonrnal  of 

Science,  Ser.  4.  VIII  (1899),    i94-[98. 

On  Color-vision  and  the  Fiicier  Phototne/ar.  Ogukn  N.  Rood.  /6id., 
ajS-ifio. 
The  first  aud  third  of  these  papers  describe  means  by  which  Prof. 
Rood's  flicker  method  of  photometry  may  be  applied  to  colorcil  lightft, 
as,  for  exatnple,  those  of  iiicandfscenl  Inuips,  and  give  experimeatai 
data  showing  the  accuracy  of  the  method. 

The  second  «nd  fmirth  are  of  more  immediate  interest  to  sUidcntsof 

color-vifiion.     In  the  second  paper  are  given   results  of  uieai^ureaients 

by  the  flicker  method  of  the  relative  brightness  of  red  and  grccu  lights 

■««n  by  observers  known  to  be  defective  jn  the  vision  of  red  as  com. 

'h  the  brightness  of  the  same  colors  as  seen  by  Prof.  Rood 

'^he   difffreiices   are   of    striking   amount,    the   color-blind 

nding  the  red  and  green  lights  respectively  about  20%.  and 

t  SB  they  seemed  to  Prof.  Rood,  ou  the  assumptiou  that  he 

■r  observers  were  equally  sensitive  10  violet  blue.  Another 

rlially  red  blind,  saw  red  about  63%  as  bright  as  Prof. 

tirtb  paper  gives  the  results  of  tests  by  the  same  method 

ft  of  "normal"  observers.     These  also  showed  distinct 

the  relative  brightness  with  which  they  saw  red.  green, 

lie,  though  the  degree  of  difference  was  in  most  cases 

■  with  the  green  in  the  former  cases.    Classified  with  ref- 

1,  they  form  two  pretty  distinct  groups:  oue  in  which 

~omp'arcd  with  red  and  violet  blue,  and  the  other  in 

ger  than  either.     It  would  seem  that  Prof.  Rood  has 

Ujgfttfon  the  same  differences  of  "normal  "  vision  as 
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hare  previously  been  noted  by  RayleiKli  ftii<I  Donders  (»ee  llelniholtx, 
Optik.  2tc  Actl.,  p.  359),  and  "that  bis  dicker  photometer  offers  ■  par- 
ticularly convenient  niethoi)  of  invesiijfaliiig  thcin.  E.  C.  S. 

Thg  Bfhavior  0/  UniceUular  Orgattisms.  II.  S.  Jknnincs.  Biological 
Lcctnres  from  the  Murine  Biological  Laboratory  o(  Woods  Uoll, 
■*99'     PP-  93-112.     Seventh  Lecture. 

Studies  OH  keaciions  to  Stimuli  in  V»ieeUutar  Organisms. —  /•'/.  Oh 
the  Reactions  0/  Ckilomonas  to  Organic  Acids.  H.  S.  Jennings. 
American  Joaraal  of  Physiology,  l\l,  i^fx>.     397-4o,i. 

Reactions  of  In/usoria  to  Cttemicals  :  A  Criticism.  H.  S.  Jbnnincs. 
American  NaluraltBl,  XXXIV,  190a.     259-265. 

In  the  first  of  these  papers  I>r.  Jennin^^s  considers  the  behavior  of 
uoicellolar  orgeiiisius  with  a  view  to  iletertnining  wlicther  their  move- 
ments are  of  such  u  character  u&  to  explain  thi^  nii^iationH  of  cells  hi 
the  embryo  as  some  enibryolo^tBts  have  been  rtady  to  assume.  In  the 
course  of  his  discussion  the  author  fcirmulntcs  his  observations  wilh 
reference  to  the  activities  of  these  low  forms  in  a  clear  and  interesting 
manner,  illustrating  them  chiefly  by  the  behavior  of  parainccia.  Three 
forms  of  activity  ate  found  :  "  ^t)  One  is  the  thigniotactic  reaction. 
Startin(i  with  the  moving  iafnsorinn,  we  find  that  it  reacts  to  contact 
with  solid  bodies  of  n  certain  physical  texture  by  RUSi>endinK  part  of 
the  usual  ciliary  motion,  so  that  locomotion  ceases  and  the  organism 
remains  pre.s-ted  agoinst  the  solid."  "  (3)  If  we  start  with  the  resting 
individual,  the  simplest  reaction  to  a  stimulns  is  the  resumption  of  the 
usual  forward  motion.  This  Is  the  reaction  that  is  prodiictrd  when  the 
solid  substance  against  which  the  creature  is  resting  is  removed ;  it  is 
also  produced  in  some  infusoria  when  the  posterior  part  of  the  body  is 
stimulated  niecbanicaUy."  "(3)  The  third,  and,  for  our  purpose,  most 
important  reaction,  to  which  most  of  the  so-called  tactic  or  tropic  phe- 
Domenn  arc  dne,  may  occur  in  cither  active  or  resting  animals.  It  is 
a  reflex  consisting  of  ibe  following  arlivilies:  the  animal  swims  hack* 
ward,  turns  toward  one  struclnralVy  dcifincd  side,  then  swims  forward. 
This  reaction  is  produced  by  chemical  stimuli  acting  upmi  any  part  of 
the  body  or  upon  the  entire  body  at  once,  by  osmotic  stimuli,  by  heat. 
by  cold,  by  mechanical  shock.  Its  general  effect  is  to  take  tlie  organ- 
iam  out  of  the  sphere  of  operation  of  the  agent  causing  the  stimulus,  or 
to  prevent  it  from  rc-enteriug."  These  creatures  ihercfure  have  a  crude 
adaptation  of  reStx  movements  to  the  nature  and  place  of  the  stimu- 
lus received.  Their  movements  arc  neither  on  the  one  hand  the  result 
of  mere  chemical  or  piiy^it-jtl  aitraclions  or  repulsions,  nor  on  ihe 
other  of  complex  psychic  conditions,  hut  are  "  of  the  saaic  order  as  the 
motor  reflexes  of  liigber  animals."  Thi^  is  a  sciiicwhat  different  and 
doubtIe6>s  bet'.er  considered  statement  than  that  of  the  author  in  the 
(inut  jtRragniph  of  his  article  in  thi%  Journal  (Vol.  X,  1898-99,  p.  5 15 J 
where  he  speaks  of  them  as  "comparable  in  all  essentials  to  those  of 
an  isolated  muscle."  The  activities  u(  uuicelluUr  organisms  being  of 
this  reflex  character  and  not  of  the  more  putelychcmicnl  and  physical 
sort,  the  writer  is  inclini-d  to  ilecide  against  tbcir  being  useful  in  solv- 
ing the  origiual  question  of  cell  migrations  m  the  embryo. 

The  other  two  papers  mentioned  above  are  more  or  less  controver- 
sial and  dcvoied  to  clearing  up  difiereuces  between  the  observations  of 
the  author  and  those  of  Carrey, who  bus  also  published  along  nearly  the 
same  lines.  The  author  seems  successfnl  iu  showing  that  the  obser- 
vations of  Garrey  are  in  accord  with  his  own  ijeneral  principle  quoted 
u  (3)  above.  E- C.  S- 
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P  I  regret  to  say  lliat  through  inadvertence  tig  mention  was  made  in 
my  recent  paper  ou  "The  Psychology  of  Conjuring  Deceptions'*  of 
Professor  Josejih  Jastrow's  impnrtant  stiidv  uf  tbe  same  su^liecI  (The 
Psychology  of  Deception.  Pop.  Sci.  Mo.,  1888.  Vol.  XXXIV.  pp.  143- 

157)- 

Professor  Jastrow  was,  so  far  as  I  ktiov,  the  first  to  enter  upon  thi^ 
field,  and  subsequent  i!ive<itignlcir!i  iinturnlly  find  themselves  nnder 
obligation  10  bim.  The  writer's  attention  has  b1»o  been  callett  to  the 
fact  that  throu>:h  Des.soir'8  lackuf  ai!knowled};aient  to  this  i^iiie  author 
several  citations  have  been  credited  to  Dessolr  that  are  to  be  louud  in 
Jaatrow's  original  paper. 

Respectfully, 

Norman  Trtplbtt. 
Clark  Univer  -ty,  Sept.,  1900. 
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THE  NECESSITY  FOR  A  NEW  STANDPOINT 
SLEEP  THEORIES. 


IN 


By  HSNRV  UtTBBAKO  PosTBJt,  A.  B.  CoHicll  UolTcntltj. 

Sleep  theories  have  snffered  from  two  great  lacks,  lack  of  com- 
munity of  work  aod  laclc  of  systematization.  Although  many 
valuable  researches  have  been  made  upon  the  physiological  cod- 
ditioQS  of  sleep,  the  work  so  far  has  beea  scattered  and  carried 
on,  for  the  most  part,  by  specialists  in  their  own  departments, 
without  a  proper  realization  of  the  breadth  of  the  problem  or 
the  interrelation  of  its  various  phases.  Recent  theories  have 
shown  a  tendency  to  combine  elements  from  the  three  main  lines 
of  investigation  followed,  but  such  systematization  has  not  been 
carried  far.  It  is  the  object  of  the  present  article  to  subject  the 
factual  basis  of  the  vasomotor,  the  chemical,  and  the  histological 
theories  of  sleep  to  as  thoroughgoing  and  impartial  criticism  as 
possible,  and  to  show  the  exact  relation  of  each  to  the  problem 
ID  hand.  In  attempting  this  it  has  been  necessary  to  treat  the 
subject  from  the  evolutionary  standpoint.  The  theory  presented 
in  the  cuucluding  chapter  claims  nothing  of  6na1ity.  It  is  not 
our  purpose  to  add  another  to  the  already  too  numerous  theories 
of  sleep,  but  rather  to  gain  a  new  point  of  attack, — which  we 
believe  lo  be  the  only  point  of  attack  that  ofifers  promise  of  a 
solution  of  the  problem. 

I.    The  Circulation  Theories. 

The  phenomenon  of  sleep  has  never  received  the  attention 
thii,  from  its  importance  to  life,  it  deserves.  As  with  all  sci- 
entitic  problems  which  have  been  of  general  interest  to  mankind, 
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serves  as  a  waniiug  of  the  danger  of  attempting  aa  explanation 
of  a  physiological  slate  by  reference  to  a  pathological  state  that 
bears  to  it  only  superficial  resemblances. 

The  next  theory  to  gain  general  ground  was  still  a  theory  in 
terms  of  blood  circulation,  but  was  directly  opposed  to  the  preced- 
ing, in  that  it  attributed  sleep  to  cerebral  anaemia.  Before  at- 
tempting any  general  statement  or  criticism,  we  shall  first  treat 
of  its  history.  Blurat:tibacb,'  in  1795,  advocated  the  diminution 
of  the  circulation  of  the  blood  as  the  proximate  cause  of  sleep. 
His  conclusion  was  based  upon  an  observation  ou  the  volume 
of  the  brain  in  a  young  man  who  had  fractured  his  skull  by  a 
fall.  The  opening  remained  covered  only  by  the  membrane. 
During  sleep  the  chasm  was  deep,  in  waking  hours  superficial. 
In  182 1,  a  case  of  fractured  skuU  in  a  Moiitpellier  woman  was 
reported,'  and  later  another  case  by  Kennedy,  confirming  Blu,- 
menbach's  observations.*  The  first  attempt  at  experimentation 
was  made  by  Bonders  (1854),  who  cut  away  a  piece  of  the 
skull  of  an  animal  and  examined  the  condition  of  the  cerebral 
vessels  through  a  watch  glass  cemented  over  the  hiatus.  He 
discovered  the  condition  to  be  that  of  amemta.  Kussmaul  and 
Teumer  in  Germany  repeated  the  experiment.  In  1855,  Flem- 
ing reported  that  the  compression  of  the  carotid  arteries  oq 
himself  and  other  subjects  produced  a  dreamlike  state  of  con- 
sciousness, while  compression  of  the  jugular  veins  resulted  in 
an  entirely  different  state. 

So  far  these  experiments  and  observations  were  scattered  and 
had  not  attracted  general  attention,  yet  together  with  the  other 
objections  that  could  be  urged,  they  were  suilicieat,  in  many 
quarters,  to  shake  confidence  in  the  congestion  theory.  A  few 
of  the  writers  who  treat  sleep  at  all  were  favorably  impressed 
with  anaemia,  while  many  others  grew  non-committal,  The 
time  was  now  ripe  for  the  more  thorough  and  convincing  in- 
vestigations of  Durham  and  Hammond.  As  has  frequently 
happened  in  the  history  of  science,  these  experiments  were 
carried  on  independently  and  almost  at  the  same  time.  Dur- 
ham was  the  first  to  publish.  His  monograph  on  the  Physi- 
ology of  Sleep  marks  the  beginning  of  a  new  epoch  in  the 
study  of  sleep  problems.    It  justly  deserves  to  rank  as  a  classic. 


'  With  thii  theory  can  be  associated  such  names  as  Calmnis,  Bedford- 
Brown,  G.  H.  I^wes,  Metcalfe,  H.  Hollan.1,  Marshall  Hall,  Clutter- 
bach.  Sieveking,  Dickson,  Mucaiah,  and  W.  B.  Carpeoter  (.!□  his  earlier 
writiaga). 

'Bluemenbach:  (Tr.)  p.  199. 

'According  to  Durham  the  MontpelHer  ca^e  was  reported  by  Cald. 
well,  according  to  Hammond  by  Dcady.  I  have  not  been  able  to  find 
the  original. 

*Por  other  cases  of  fractured  skull  see  Brown,  Hammond  (1869), 
Mos»o(i88o). 
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central  or  peripheral,  or  through  the  vascular  system,  e.g., 
by  decrease  in  force  or  frequency  of  heart  beat. 

Durham  deserves  much  credit  fur  the  wide  raiige  of  facts  on 
'which  he  ba.ses  his  conclusions  and  fur  his  scieutific  cauttou  ;  but 
it  is  evident  that  his  theory  does  not  go  f^i"  towards  an  explana- 
tion of  sleep.  It  is  fairly  bristling  with  special  problems,  and 
is  made  up  of  elements  that  call  for  greater  systematization  and 
subordination.  Traces  of  three  more  or  less  distinct  lines. which 
investigators  have  subsequently  followed,  are  visible:  (i)  the 
effects  of  auto-intoxicatiuu,  (2)  the  necessity  of  oxygen  to  cere- 
bral activity,  and  (3}  the  study  of  the  mechanism  by  which  the 
vascular  changes  are  brought  about.  The  first  two  tend  to 
theories  which  emphasize  chemical  activities  and  reduce  altera- 
tions in  circulation  to  the  role  of  a  secondary  factor.  Hence 
we  shall  postpone  consideration  of  the  auto-intoxication,  and  a 
general  discussion  of  the  necessity  of  oxygen,  until  we  come  to 
treat  of  the  chemical  theories.  An  important  point  to  notice 
about  Durham's  iheorj',  and  one  that  has  been  generally  over- 
looked, is  that  he  never  definitely  commits  himself  to  more  than 
the  statement  of  a  mutual  interdependence  of  the  condition  of 
the  brain  and  ihe  condition  of  ihe  circulation.  He  does  not 
state  whether  cerebral  anscmia  is  the  cause  or  a  result  of  cere- 
bral inactivity. 

Wm.  Hammond's  attention  was  first  directed  to  the  anaemic 
condition  of  the  brain  during  .sleep  by  a  case  of  fractured  skull 
in  1854.'  His  experiments  (i860)  were  of  the  same  character 
as  Durham's,  although  not  as  extensive  except  upon  the  influence 
of  anaesthetics  and  narcotics  on  the  circulation.  They  yielded 
like  results.'  Later  by  means  of  a  manometer  he  conclusively  dem- 
onstrated that  the  blood  pressure  on  the  brain  is  less  during 
sleep.'  Hammond  makes  lillle  attempt  at  theory.  After  point- 
ing out  the  chief  differences  between  sleep  and  stupor,  he  attrib- 
utes the  exciting  cause  of  sleep  to  the  necessity  for  nutrition  and 
the  removal  of  waste,  the  immediate  cause  to  cerebral  anjemia. 
This  influence  of  anemia  is  showu  by  the  action  of  the  heart, 
which  draws  the  blood  from  the  internal  organs,  including  the 
brain,  to  the  skin,  thus  causing  sleepiness;  by  the  action  of 
extreme  cold,  which  produces  similar  eflects;  by  the  action  of 
digestion,  which  draws  the  blood  to  the  alimentary  tract;  and 
by  the  tendency  to  sleep  as  exhibited  in  debility  and  excessive 

'  For  Hammond's  works,  tee  Bibliog.  at  end. 

'For  other  experiments,  see  Vizioll.  Mo«90{l88o).  Tarchanoff  (1894) 
has  recently  by  experiments  on  younji:  puppies  entirely  eliminated  the 
possible  factor  of  chloroformization. 

■Hammond  1 1869),  appendix.  Weir  Mitchell's  experimeuts  con- 
firm. 
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loss  of  blood.    Although  unclaborated,  this  is  a  clear  statement 
of  the  vasomotor  theory.' 

luvesligators  of  sleep  phenomena  now  became  more  numer- 
ous. Their  work,  however,  was  still  characterized  by  little 
community  of  labor.  It  will  hardly  be  profitable  to  treat  of 
all  the  investigations  and  all  the  theories  of  the  vasomotor  type 
in  chronological  order.  We  shall  content  ourselves,  therefore, 
with  pickiDK  out  a  few  of  the  most  typical. 

Girondeau  { 1868),  making  use  of  the  discovery  by  Boll  and 
Roblu  of  the  lymphatic  spaces  around  the  cerebral  vessels, 
attempted,  in  a  rather  fantastic  fashion,  to  account  for  the  re- 
tardation of  llie  blood  circulation  by  a  compression  of  the  ves- 
sels due  to  an  accumulation  of  lymph.  J.  Leonard  Corning 
(1882),  in  studying  the  connection  of  throbbing  carotids  with 
epileptic  attacks,  invented  an  instrument  for  carotid  compres- 
sion. Through  its  means,  he  found  that  a  certain  degree  of 
compression  in  the  evening  was  much  more  efficient  in  the  pro- 
duction of  sleep  than  in  the  morning.  Arguing  from  this  fact 
to  the  conclusion  that  the  flow  of  oxygenated  blood  was  in  each 
case  the  .same,  he  is  led  to  .seek  the  primary  impulse  to  sleep  in 
the  exhaustion  of  stored  intra-gangliouic  material.  The  con- 
tinuance of  function  depends  upon  the  amount  of  this  material. 
But  there  is  another  physiological  factor,  which,  although  fol- 
lowing in  time,  is  of  equal  importance  with  the  first.  The 
explosion  of  plaslic  material  is  immediately  dependent  upon 
the  circulation  which  brings  the  oxygen  supply.  Other  things 
equal,  intensity  of  function  is  in  the  ratio  of  the  blood  supply. 
Corning  thus  correlates  the  two  factors  of  exhaustion  and 
auEcmia. 

A  distinct  advance  towards  a  closer  grappling  with  the  prob- 
lem can  be  seen  in  the  work  of  C.  A.  Moore  (1871).     He 
attempts  to  account  for  the  onset  of  sleep  by  a  discharge  of 
stimulating  influence  from  certain  ganglia  of  the  sympathetic 
'he  neck  along  the  vasomotor  nerves  of  the  cerebral 
discharge  occurs  when  the  cerebro- spinal  sys- 
stigue  of  the  brain.  i.s  do   longer  capable  of 
mpathetic  ganglia.     Its  effect  is  the  reduction 
>ly  below  the  amount  necessary  to  maintain 
•,  but   not  below  the  amount   necessary  for 
s  theory  ts  open  to  objections  that  make  it 
le.     Its  refutation,  however,  is  important  in 
>]e  lines  of  explanation  that  might  be  at- 
ere  is  no  such  inherent  antagonism  between 


Sc  more  usual  Iprtn  va^iomotor,  from  tlie  most  typ- 
plnce  of  ana.-mia  theory. 

Bldsoo.     The  experiments  of  Franck,  1894,  p.  yai, 
•Aid,  1896,  p.  389,  are  to  the  point. 
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the  cerebro-spinal  and  sympathetic  as  Moore  assumes ;  (a)'  al- 
thoug'h.  higli  authorities  have  been  led  to  believe  in  a.  special  vas- 
omotor system  in  the  brain,  tlie  weight  of  scientific  opinion  at 
present  is  against  any  such  system.  But,  however  this  prob- 
lem may  be  settled,  we  have  the  strongest  kind  of  experimental 
evidence  that  both  the  total  amount  of  blood  in  the  brain  and 
the  rapidity  of  flow  depend  chiefly  upon  conditions  of  general 
blood  pressure.'  Until  that  evidence  is  shaken,  the  probabilities 
are  all  in  favor  of  a  vasomotor  theory  that  explains  cerebral 
anaemia  by  a  loss  of  tone  in  vasomotor  centers.  Such  a  theory 
is  that  of  Howell  (1897).  It  is  the  most  recent  and  by  far 
the  strongest  presentation  of  the  vasomotor  theory  yet  made. 
As  such,  it  demands  detailed  criticism. 

Howell's  point  of  attack  is  gained  from  experiments  performed 
on  the  dilatation  of  cutaneous  vessels  during  sleep.  A  water 
plethysmograph  was  attached  to  the  forearm  of  the  sleeper, 
with  the  no-pressure  point  kept  at  the  middle  part  of  the  por- 
tion immersed.  Great  difficulty  was  at  first  found  in  sleeping 
under  such  unusual  conditions,  and  it  wa.s  necessary,  to  gain 
satisfactory  results,  for  the  subject  to  fatigue  himself  by  con- 
siderable out-of-door  exercise  or  by  light  sleep  on  the  previous 
night.  The  experimenter  kept  a  record  of  the  various  condi- 
tions of  the  sleeper,  and  their  effect  on  the  curve.  As  soon  aa 
the  subject  lay  in  bed  and  attempted  to  go  to  sleep,  the  ex- 
{leriment  began.  The  curve  fell — the  exact  moment  of  the 
setting  in  of  sleep  was  impossible  to  determine — until  it  reached 
its  minimum  in  one  to  one  and  one-half  hours,  where  it  remained 
with  minor  oscillations  for  an  hour  or  two.  A  quite  gradual 
rise  now  commenced,  growing  more  rapid  for  the  half  hour 
just  preceding  complete  awakening.  Besides  the  general  course 
of  the  curve,  there  were  two  classes  of  oscillations  noted:  (i) 
short,  brief,  variable  oscillations  usually  traceable  to  external 
stimuli  or  movements.  (2)  nearly  hourly  periodic  waves  proba- 
bly due  to  rhythmic  changes  in  the  vasomotor  center.  Howell's 
experiments  number  twenty  in  all.  Mosso  has  also  made  obser- 
vations proving  an  increase  in  the  volume  of  the  lower  limbs 
during  sleep  and  a  corresponding  decrease  during  mental  activ- 
ity.- results  which,  before  Howell,  were  confirmed  by  Bar- 
deen  and  Nicols,  and  by  Dr.  Shields  in  the  Johns  Hopkins 
laboratory.  Durham  can  be  quoted  in  favor  of  dilatation  of  the 
skin  vessels.  He  based  his  conclusion  chiefly  upon  the  increase 
of  temperature  at  the  surface,  which  can  be  seen  e\'en  by  the 
onscientific  observer  in  the  flushed  condition  of  the  skin,  and 
upon  the  observations  o\  Sanctonus.  Kcill  and  Edwards,  w^hich 

■Potter,  5tb  Sd.  Pt.  Ill,  pp.  1131  U.    Also,  Pt.  lit.  1897.     Moam. 
*HiU:  1896,  pp.  40  ff. 
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involved  in  the  production  of  sleep.  Two  other  factors,  singly 
or  together,  may  co-operate  with  anaemia  :  (  i )  a  diminution  of 
irritability,  caused  by  fatigue  of  large  portions  of  the  cortical 
area  (particularly  sensory  and  association  areas);  and  (2)  vol- 
untary withdrawal  of  sensory  and  mental  stimuli,  iuvolved  in 
preparation  for  sleep.  For  lack  of  experimental  data,  Howell 
refuses  to  add,  as  Durham  and  Corning  did,  chemical  elements 
to  his  theory,  or  to  discuss  the  exact  relation  of  blood  supply 
to  functional  activity  or  quiescence  of  the  organ.  His  theory 
is  by  far  the  strongest  presentation  of  the  vasomotur  theory  yet 
made. 

The  main  point  of  criticism  is  the  importance  attached  by  this 
theory  to  the  fatigue  of  the  vasomotor  centers.  There  are  two 
lines  of  attack,  (i)  The  plethysmographic  curve  commenced  to 
fall  as  soon  as  the  subject  a.ssumed  a  horizontal  position  in  bed 
and  attempted  to  go  to  sleep.  The  curve  for  arterial  pressure 
showsasimilar  fall  undertbe  same  conditions.  But  these  results 
need  not  be  interpreted  to  be  due  wholly  to  loss  of  tone  of  the 
vasomotor  cells  of  the  bulb,  for  such  a  fall  occurs  whenever  the 
subject  assumes  the  conditions  of  rest.  In  HiU's  experiments, 
the  arterial  pressure  was  as  low  in  the  waking  state,  when  Che 
subject  lay  in  bed  in  the  morning, a.«t  in  the  sleeping  state  in  the 
e\-ening.  The  horizontal  position  tends  always  to  lower  arterial 
pressure.'  The  absence  of  movement  in  the  limbs  also  contrib- 
utes to  the  same  result,  since  it  removes  two  important  factors  ( the 
compression  of  the  muscles  and  changes  in  position  J  in  the  return 
of  the  blood  through  the  veins.  These  considerations  empha- 
size the  importance  of  purely  mechanical  and  reflex  causes  in  the 
circulatorj'  changes  of  sleep.  (2)  A  dccrt-ase  in  toue  uudoubt- 
edly  occurs  in  the  vasomotor  center,*  but  this  loss  of  toue  is  by 
00  means  confined  to  that  center.  The  other  bulbar  aud  spinal 
centers  share  it  in  common.'  All  reflexes  are  slow  and  less 
intensive.*  At  the  periphery  the  decrease  can  be  seen  in  the 
perceptions  of  dullness  in  the  forehead  aud  eye-lids,  tingling  in  the 
conjunctiva,  feeling  of  feebleness  in  the  voluntary  muscles,  etc., 
which  often  precede  sleep.'  The  nerves  alone  remain  unaffected 
in  their  capacity  for  functioning.*  The  condition  of  the  vaso- 
motor center  is,  then,  only  one  manifestation  of  a  phenomenon, 
Ceneral  throughout  the  nervous  system.  A  search  for  the  causes 
of  this  phenomenon  leads  to  a  general  discussion  of  organic 

Mlill:  Lancet  (TR9B),  Jonr.  of  Pbysiol.  (1898).  I  am  Me  no  way  of 
recoociliiig  Hill's  a.  m.  results  with  IloweU's. 

'Conclusively  deinuiistrated  by  Patrizi,  1897. 

'Miuaci^i'iie:  pp.  ao  1(. 

'  Cf.  IfOuibaru'B  kaee-jerk  experiments,  1887. 

'Berger  lod  Loewy. 

*  Bowditch  ( 1890J  has  established  tht  fact  that  oerves  can  function  io- 
dsfinitely. 
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rhythms,  and  of  the  relative  importance  of  central  and  peripheral 
fatigue  to  the  integrity  of  the  ner\'ous  system.  By  the  same 
evolutionary  sanction  that  has  given  the  nervous  tissue  control 
over  the  metabolism  of  all  other  tissues,  the  higher  brain  cen- 
ters have  gained  domination  over  the  periphery.*  The  cortical 
cells  are  chemically  the  most  complex  in  the  body.'  The 
demands  placed  upon  them  forthe  maintenance  of  consciousness 
are  heavy  and  irregular.  While  we  may  not  exclude  fatigue  of 
the  periphery  as  a  possible  factor,  it  is  surely  much  more  true 
to  the  known  facts  to  look  to  fatigue  of  the  higher  centers 
and  the  necessity  for  their  recuperation  as  the  main  determin- 
ing element  both  in  the  time  of  occurrence  and  the  duration  of 
sleep.  The  initial  loss  of  tone  in  the  vasomotor  center  would 
then  be  chiefly  traceable  not  to  a  local  fatigue,  but  to  Howell's 
two  secondary  factors,  diminution  in  cortical  irritability  and 
withdrawal  of  stimuli.  The  divergence  of  the  intensity  curve 
of  sleep  and  the  plethysraographic  curve  is  as  readily  explainable 
from  this  standpoint  as  from  HoweU's.  The  long  continuance 
of  sleep  at  low  intensity  would  be  due  to  the  need  for  extensive 
storing  of  material  within  the  cell  to  meet  the  demands  of  the 
day  period,  while  the  character  of  the  pletbysmographic  curve 
would  be  accounted  for  by  the  continuance  of  the  bodily  condi- 
tions of  rest,  together  with  the  low  state  of  cortical  activity  and 
the  lack  of  external  stimuli. 

From  the  time  of  Durham,  circulation  theories  have  taken 

as  their  foundation  cerebral  anaemia.     There  is  another  class 

of  theories,  however,  which,  while  recognizing  the  force  of  the 

new  exijerinieuts,  has  managed  to  save  some  of  the  elements 

of  the  older  congestion  theory.     Sergouyef.'  iuflueuced  largely 

by  the  definition  of  sleep  as  a  state  in  which  active  nutrition  is 

maintained  without  diminution,  accepted  ansemia  of  the  cortex, 

but  believed  in  hyperaemia  of  the  portions  at  the  base  of  the 

brain.      His  position  is  somewhat   strengthened    by  Brown- 

Sequard,  who  reports  ohservations  of  hypersemia  at  the  base  of 

*he  brain  in  many  animals  during  sleep,  and  has  also  shown 

bat  congestion  can  be  produced  in  the  same  way  as  cerebral 

naemia  by  bilateral  section  of  the  two  great  sympathetics. 

>e  Boeck    and  Verhoogen   have   more   recently  attempted  a 

mewbat  similar  theory.     According  to  them,  the  resistance 

the  flow  of  blood  in  the  arteries  supplying  the  cortex  is 

aler  than  in  those  supplying  the  base  of  the  brain,  since 

y  are  smaller,  longer  and  more  tortuous,  while  the  other 

Tries,  shorter  and  more  numerous,  leave  the  Circle  of  Willis 


'  Verworn,  p.  57a. 
b:  p.  109. 
Berger  and  t^oew)*. 
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at  right  angles.  For  this  reason,  when  the  arterial  pressure  is 
lowered,  aufeniia  in  the  cortex  is  relatively  greater  than  in  the 
basal  ganglia.  This,  as  Howell  points  out/  would  serve  to 
explain  how  functional  activity  of  the  cortex  could  be  suspend- 
ed upon  moderate  fall  of  pressure,  while  that  of  the  lower  cen- 
ters remains.  There  is,  however,  danger  in  over-estimating 
this  difference,  for  we  have  the  best  of  reasons  for  believing 
that  the  activities  of  nutrition  are  cot  absolutely  heightened, 
but  only  relatively,  in  proportion  to  tissue  waste.  We  have 
shown  above  that  the  loss  of  tone  in  the  nervous  system  is 
general.  Owing  to  his  peculiar  mechanics  of  circulation,  Cap- 
pie,  originally  a  full  fledged  cougestionist,  is  still  able  to 
maintain  venous  pressure  upon  the  brain  substance  a.«?  the 
immediate  cause  of  sleep.'  He  accepts  the  Monro-Kellie 
doctrine  that  the  total  quantity  of  blood  in  the  cranium,  since 
it  is  a  cto.sed  cavity,  is  invariable,  and  that  only  changes  in  its 
distribution  can  occur.'  Hence,  arterial  and  capillar^'  anaemia 
is  to  be  correlated  with  venous  congestion.  CFranting  that  the 
Monro-Kellie  hypothesis  is  true,  still  the  compression  of  the 
brain  substance  could  not  occur:  for  under  physiological  condi- 
tions the  intracranial  pressure  (the  pressure  of  the  brain  upon 
the  cranium)  and  the  cerebral  venous  pressure  are  the  same. 
The  brain  substance  transmits  pressure.  It,  itself,  is  incom- 
pressible.* 

Now  that  we  have  examined  the  most  typical,  we  are  ready 
for  a  summary  of  the  principal  evidence  upon  which  the  vaso- 
motor theories  rest,  and  a  consideration  of  the  adequacy  of 
any  such  theory  to  cover  the  facts.  ( i )  Obser\'ations  made 
upon  the  condition  of  the  brain  in  cases  of  fractured  skull, 
show  a  decrease  in  brain  volume  during  sleep,  and  mental  inac- 
tivity, an  increase  during  periods  of  activity  and  excitement. 
This  has  been  confirmed  by  experiments  with  the  manometer. 
(2)  Observations  upon  the  condition  of  the  cerebral  blood  ves- 
sels, after  artificially  exposing  with  all  due  caution  portions 
of  the  brain  surface,  have  uniformly  shown  an  anaemia  in 
arteries  and  capillaries.  (3)  Experiments  in  carotid  compres- 
sion, when  not  carried  beyond  certain  limits,  have  produced 
states  most  similar  to  sleep,  while  jugular  compression  has 
resulted  in  a  comatose  slate,  utterly  dissimilar.  (4)  In  cases 
of  fracture  at  the  base  of  the  skull  or  of  traumatic  injury  to 
the  cribiform  plate  of  the  ethnoid  bone,  permitting  the  escape 


*  Howell :  1897,  p.  340. 

'For  C»ppie'R  works,  see  Bihlio^. 

'Hill.  1896.  p.  30,  without  assertiaK  absolute  inTariabilJty,  replies 
to  two  Argumenls  that  have  commotiiy  been  urged  against  tlie  Mou- 
roe-Kellie  tbeory. 

*  Demonstrated  by  Grasfaey.     Hill:  op.  cii.,  p.  2. 
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of  the  cerebro-spinal  fluid/  the  escape  is  found  to  be  either 
absent  or  diminished  during  sleep  and  mental  quiescence.  (5) 
The  retina  is  genetically  an  ontgrowlh  of  the  forebrain.  An 
examination  of  the  retinal  vessels  by  the  ophthalmoscope  shows 
them  to  he  in  a  contracted  state  during  sleep,  while  awakening  is 
accompanied  by  dilatation.*  (6)  By  various  experiments,  it  has 
been  shown  that  many  of  these  areas,  whose  blood  supply 
stands  in  reciprocal  relations  to  the  brain,  are  congested  during 
sleep,  or  that  a  derivation  of  blood  to  them  produces  somno- 
lence. (7J  The  arterial  pressure  decreases  during  sleep.  The 
pulse  rate  is  slackened.  The  frequency  and  force  of  the  heart 
beat  are  lowered.  (8)  One  of  the  chief  caases  of  insomnia  is  a 
disturbance  of  the  vasomotor  mechanism.  It  is  a  general  law, 
which,  of  course,  may  be  cut  across  by  other  special  laws,  that 
whatever  tends  to  increase  the  cerebral  circulation,  iucreases 
cerebral  activity  and  is  hostile  to  sleep.' 

These  facts  are  ali  well  attested  and  are  sufficient  to  put  be- 
yond any  reasonable  doubt  the  antcniiccondiliou  of  Ibe  cortex.* 
notwithstanding  the  immense  complexity  of  cuudilions  of  cere- 
bral circulation  and  our  preseut  ignorance  concerning  them. 
Mauy  writers,  like  Vulpian  or  more  recently  Berger  and  Loewy, 
without  conmiittiug  themselves  to  congestion,  have  urged  objec- 
tions against  cerebral  anemia.  These  objections  are  all  founded 
upon  insufficient  observations  or  insufficient  knowledge  of  the 
experimental  work  of  others.  No  sleep  theory  that  pretends 
to  anything  like  completeness  can  afford  to  slui  over  these  facts 
or  attempt  to  pass  them  by  without  explanation.  The  great 
point  of  controversy,  in  the  past,  has  been  as  to  whether  anaemia 
is  the  cause  or  the  result  of  the  physiological  condition  of 
the  ner\'ous  system  during  sleep.  This  question  is  not  answered 
by  mere  appeal  to  the  fact  as  established  by  manometer,  sphyg- 
mograph.  and  plethy&mo graph  records,  that  vascular  changes 
occur  prior  to  the  onset  of  sleep.  So  also  do  changes  in  respi- 
rnt'^M    ""-»  ■•■  muscular  tone.     A  .search  for  the  cause  of  sleep 

id  we  believe  must  necessarily  lead,  bc- 

'     tnd  the  particular  nervous  elements 

■  ilterations  occurring  in  the  higher 

1   modifications  of  the  cortex 


idfl  ohservattonR  upon  IntioinDia, 
is  foanded  upon  a  wide  fsciual 

vcnons  aoeemiaopen.  The  que»- 
113  tlieortes,  fur  venaus  congestion, 
^  a  compensation  for  circulatory 
>ier  cougestion  theories  ss  a  caaae 
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and  Ibc  deeper  lying  chemical  changes  that  occasiou  them. 
The  shutting  down  of  the  circulatiou  is  only  one  in  a  cycle 
of  events.  It  results  from  a  temporary  derangement  of  the 
nervous  mechanism,  and  in  turn  adds  still  further  to  the 
disintegratiou.  As  to  the  importance  of  ansemia  as  a  secondary 
factor  in  the  causation  of  sleep  in  man,  it  is  yet  too  early  to 
make  a  just  estimation.  In  this  connection,  it  should  be  remem- 
bered that  the  absolute  quantity  of  blood  in  the  brain  and  cord 
is  unquestionably  small:  to  judge  from  observations  upon  ani- 
mals, it  is  not  more  than  one-teuth  of  the  entire  blood  in  the 
body.'  Such  a  statement,  however,  needs  to  be  qualified  by 
the  consideration  that  it  is  only  the  cell-bodies  which  are  well 
supplied  with  blood.  We  have  also  seen  that  the  nerve  cells 
are.  in  a  certain  measure,  independent  of  the  circulatiou. 
Whether  or  not  vasomotor  changes  are  an  essential  factor  is 
a  question  to  be  left  to  comparative  physiology. 

II.    Thk  Chrmical  Theories. 

The  vasomotor  theories,  with  which  we  have  been  dealing  in 
the  preceding  paragraphs,  were  developed  chiefly  by  English 
physiologists.  Shortly  after  the  important  experiments  of 
Durham  and  Hammond,  researches  in  physiological  chemistry 
reached  a  stage  in  development  sufficient  to  serve  as  a  basis  for  a 
new  line  of  sleep  theories.  The  principal  exponents  of  these 
chemical  theories  are  to  be  found  among  French  and  German 
writers.  Naturally,  their  period  of  greatest  influence  did  not 
come  until  after  that  of  the  anH:mia  theories.  Largely  as  a  matter 
of  convenience  in  treatment,  although  not  without  some  scien- 
ti6c  justification,  we  shall  divide  the  chemical  theories  into 
two  groups  :  ( i )  the  combustion  theories  ;  (2)  the  auto-intox- 
ication theories. 

(i).    Thk  Combustion  Thborirs. 

The  common  trait  of  the  theories,  which  we  shall  treat 
ander  this  rubric,  is  that  they  are  all  theories  in  terms  of  oxy- 
gen or  carbonic  acid  gas.  The  most  typical  gives  the  name  to 
the  group.     Historically,  they  belong  to  the  earlier  period. 

In  1S67,  Pctienkoffer  and  Voit  performed  the  classical  ex- 
periments which  resulted  in  the  gaining  of  a  new  point  of 
departure.  These  investigators  found  that  the  amount  of  oxy- 
gen absorbed  during  the  night  was  greater  than  during  the 
day,  while  the  amount  of  carbonic  acid  gas  eliminated  was 
considerably  less.^    Sommer,  following  a  year  later  and  inter- 

■Donaldson  :  Am.  Text  Bk.,  p.  736. 

•  Serious  doubts  »rc  thrown  upon  the  validity  of  the  results  of  Pet- 
teoko&er  anil  Voit,  Cor  their  tables  show  uot  only  that  the  al)sor[jtioa 
of  oxygen  during  elccp  is  greater  than  the  eliniioation  of  carbonic 
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preting  these  results,  attempts  to  show  that  sleep  results  from 
the  exhaustion  of  resen'e  oxygen,  which  has  been  stored  up 
in  the  cells  and  blood  during  the  night  for  the  activities  of  the 
day. 

Pfliiger  (1875)  elaborates  the  theory  still  further,  and  lays 
the  greatest  stress  upon  a  gaseous  exchange  '  The  stored  up 
intramolecular  oxygen  is  replaced  by  carbonic  acid  gas.  When 
the  replacement  is  complete,  all  the  activity  ceases.  The  intra- 
molecular conditions  which  accompany  the  formation  of  car- 
bonic acid  gas  are  such  that  the  atoms  of  its  molecules  at  the 
moment  of  its  production  are  in  a  state  of  most  violent  oscilla- 
tion, just  as  in  explosion.  These  explosions,  which  are 
constantly  taking  place  throughout  life,  excite  vibrations  in  the 
surrounding  atoms,  atid  radiate  far  and  wide  along  the  lines  of 
connection  of  the  nervous  system  aud  its  annexes,  causing  the 
explosiua  of  other  cells.  The  molecular  changes  are  attended 
by  a  consumption  of  oxygen  greater  than  living  molecules 
can  take  up  at  the  same  time.  Hence,  the  amount  of  carbonic 
acid  gas  produced  must  neces.sartly  diminish.  Now  the  cortex 
is  probably  the  seat  of  more  active  chemical  processes  than 
any  other  portion  of  the  body,  and  therefore  requires  a  large 
oxygen  supply.  As  the  production  of  carbonic  acid  gas 
diminishes,  the  explosions  become  less  numerous  and  the 
condition  of  relative  cerebral  inactivity — sleep — results.  The 
analogy  of  the  vibrations  of  the  strings  of  the  harp,  which 
continue  vibrating  for  a  long  period  after  the  blow  which  set 
them  in  motion,  gives  us  a  clue  for  the  explanation  of  the  long 
duration  of  sleep  after  the  reabsorption  of  oxygen  in  the  brain 
has  commenced.  The  loss  of  irritability  during  sleep  is  due  to 
the  exhausted  condition  of  the  nerves  and  the  greater  cohesion 
of  cerebral  molecules,  caused  by  diminution  of  the  total  heat 
produced  by  chemical  processes  in  the  brain.  Sleep  or  waking 
depends  primarily  not  upon  the  amount  of  potential  energy  in. 
the  brain,  but  on  the  amount  of  vis  viva  of  the  intramolec- 
•"ovements. 

•>ry  of  Pfliiger  is  by  far  the  most  completely  developed 
roup.  Various  other  writers  have  emphasized  the 
by  carbonic  acid  gas  in  the  causation  of  sleep,  some 
0  it  a  positive  sedative  effect;"  but  the  importance 

tat  it  is  greater  than  the  absorption  of  oxygen  during 

iod.     The  s&fest  view  is  that   during  sleep  as  during 

Te  it  a  dimiuution  id  both  the  prodnction  of  carbonic 

e  absorption  of  oxygen,  but  that  the  diiiiintition  in  the 

carbonic  acid  gas  is  relatively  greater.     Sec  Seint-Mar- 

D.  I134  ff.    Experiments  of  Qulnqnand  and  Znats.   Am. 

Manac^ine.  pp.  S,  171. 

■ty  from  i^ancet. 

Vol.  XCVni,  1868.  pp.  213  ff;  Wurti. 
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of  carbonic  acid  gas  as  a  positive  factor  has  been  left  in  the  back- 
ground by  the  line  of  development  which  the  auto-intoxication 
theories  have  taken. 

There  is  abundant  evidence  to  prove  the  presence  of  a  reserve 
supply  of  oxygen  in  the  cells.  An  auiteba  continues  movement 
in  an  atmotiphere  of  hydrogen  for  twenty-four  minutes;  an 
excised  muscle  remains  irritable  fur  even  a  longer  period.'  In 
both  cases  after  complete  exhaustion  oxygen  is  necessary  to 
restore  vitality. 

The  question  of  whether  or  not  the  cortex  is  the  seat  of  very 
active  combustion  cannot,  at  present,  be  said  to  be  definitely 
settled.  Results  from  Mcsso's'  temperature  experiments  and 
Hill  and  Nabarro's'  experiments  on  gaseous  exchange  in  mus- 
cles and  brain  are  contradictory.  PQiiger  is,  without  doubt, 
right  in  attributing  to  the  cells  of  the  nervous  system  the  great- 
est sensitivity  to  the  lack  of  oxygen.  This  would  explain  the 
quick  and  violent  death  of  the  higher  vertebrates  from  asphyxia, 
in  comparison  with  the  slower  death  of  lower  organisms,  since 
in  them  the  nervous  system  has  gained  a  more  complete  control 
of  the  respiratory  and  cardiac  muscles.  The  other  cells,  in  par- 
ticular the  ciliary  cells,  continue  to  function  long  after  the  ner\'e 
cells  ha%'e  ceased.*  Speck  (  1892)  has  performed  an  important  ex- 
periment, directly  to  the  point.  He  inhaled  air  from  a  vessel, 
counting  at  the  same  time.  The  air  lost  its  oxygen.  When  the 
oxygen  of  the  inhaled  air  fell  to  eight  per  cent,  of  an  atmosphere 
in  pressure,  the  counting  stopped  and  unconsciousness  resulted, 
although  the  other  functions  of  the  body  showed  no  alteration. 
Recent  investigations  have  brought  out  fundamental  facts  con- 
cerning tissue  oxidation,  and  have  exhibited  at  once  the  great 
complexity  of  the  chemical  processes  occurring  in  the  cell  and 
our  immense  ignorance  of  them.  "  The  amount  of  oxidation 
is  not  increased  in  an  atmosphere  of  pure  oxygen  nor  within 
wide  limits  is  it  affected  by  variations  in  atmospheric  pres- 
stire."'  A  certain  amount  only  of  oxygen  is  needed,  and  this 
amount  is  determined  by  the  amount  of  metabolism,  not  the 
reverse  as  was  formerly  supposed."  As  to  the  cause  of  cell 
decomposition,  we  have  evidence  that  certain  bacteria,  chiefly 
in  the  intestinal  tract,  cause  putrefaction,  but  as  to  the  main 
canse  we  can  only  say  that  it  is  internal,  in  the  cell  itself,  and 
resembles  fermentation.   The  function  of  oxygen  appears,  then, 

*Vetwom:  p.  263. 

*Mo*so,  1894,  finc3B  the  temperatore  of  tbe  brsio.  frequeutty  higher 
than  that  o(  the  aortic  blood. 

■Hill :  1B96,  pp.  153  ff. :  Hill  and  Kftbarro,  1895,  fiod  conibustioD  o( 
muscles  very  much  greater  tbao  of  bratn. 

*Verworn:    /oc.  cit. 


'Lttsk:  Am.  Text  Bk.,  p.  945. 
'See  Lo«b,  1899,  p.  165. 
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tioD  of  orgaaic  substances  during  muscular  activity.  This  might  bc 
nted  to  explaiu  the  diiiTurbaoce  of  sleep,  following  excessive  fatigue, 
since  the  orgauic  uarcotic  snlj!itances  wouM  be  decreased  through  oxi. 
datioQ,  while  the  mineral  convulsive  substances  would  not  be  acrectcd. 
Investigations  upon  tbc  toxicity  oi  the  blood  have  even  a  more  direct 
bearing  on  sleep  problems  than  those  upon  urine.  Bouchard's  estimate 
from  his  own  cxperimcnta  is  that  one  kilogram  of  blood  can  kilt 
between  1.250-3,000  grams  of  living  tissue.^  This,  he  admits,  is  per- 
haps too  high  an  emmate.  However,  death  in  an  animal  results  from 
increase  in  the  amount  of  poison  in  the  blood  to  two  and  one-half 
times  its  normal  quantity. 

We  have  already  pointed  out  the  danger  of  interpreting  a 
physiological  by  reference  to  a  pathological  condition.  Argu- 
ments from  the  effects  of  drugs  and  narcotics  are  precarions,  so 
also  argtiments  from  Bouchard's  experiments,  for,  in  all,  urine 
was  injected  until  death  of  the  animal  followed.  The  mental 
state  produced  prior  to  death  was  that  of  stupor,  not  sleep. 
Yet,  inasmuch  as  toxic  substances  are  .shown  to  result  from  func- 
tional activity,  there  is  a  strong  probability  that  under  normal 
bodily  conditions  their  accumulation  plays  a  part  in  the  causa- 
tion of  sleep.  They  may  act  physically,  e.  g.,  by  mere  clogging, 
as  well  as  chemically."  To  assume  that  auto-inloxicatiou  is  the 
sole  cause  of  sleep,  or  to  attribute  the  narcotic  effect  to  any  one 
group  of  decomposition  products,  is  to  dogmatize.  "  We  really 
know  only  that  living  substance  is  continually  undergoing 
decomposition,  for  this  is  apparent  from  the  output  of  decom- 
position i>roducts.  But  as  to  the  path  from  the  complex  protetd 
compounds  to  the  end  products,  as  to  the  special  chemical  trans- 
formations  that  lake  place,  our  knowledge  is  very  incomplete, 
since,  as  yet,  the  composition  of  proteids  is  known  very 
slightly.'"  On  the  auto- intoxication  theory,  notwithstanding 
Errera's  attempt,  it  is  extremely  difficult  to  explain  the  long 
duration  of  sleep.*  An  insufficient  sitpply  of  nutrition,  in  the 
end,  leads  to  the  same  results  as  an  accumulation  of  decompo- 
sition products.  In  all  normal  fatigue  curves  the  loss  of  power 
is  at  first  rapid  and  then  slow.*  These  facts  suggest  that  at  the 
beginning  of  sleep  the  more  active  factor  is  an  auto- in  toxical  ion. 
and  that, when  the  oxidation  process  of  the  fatiguing  substances 
is  completed,  the  intensity  of  sleep  sinks  and  remains  for  so  long 
a  period  at  low  level,  in  order  to  allow  the  cells  to  recover  from 
the  effects  of  exhaustion  of  the  day  and  to  lay  in  a  store  of  new 
materials.  Thus.exhaustionas  well  as  an  accumulation  of  fatigue 
products  would  precede  sleep.  Both  would  be  causally  con- 
nected with  its  onset.     The  exact  relation  between  the  two,  of 


>  Bouchard:  pp.  69  fi. 
»Lo«b:  p.  165,  1899. 
•Verwora:  p.  161. 
•<7*.  Howell,  p.  338. 
*Doua1dsoD:  1897,  p.  312;  p.  313. 


A  NKW  STANDPOINT  IN  SLBKP  THHORIES. 


165 


^within  the  last  decade  has  opened  up  a  new  and  attractive  Seld 
to  science.  The  ouiliues  of  the  uerve-cell  and  its  processes, 
brought  out  with  clearness,  show  the  neurocyte '  to  be  a  struc- 
tural unit.  With  the  recognition  of  the  morphological  inde- 
pendence of  the  nervous  elements,  one  of  the  main  problems 
for  the  nen,'e  histologist  is  to  account  for  physiological  inter- 
dependence. Hence,  many  painstaking  i  u  vest  t  gat  ions  have 
been  made  upon  the  difference  in  condition  of  the  neurocyte 
during  functional  activity  and  duriug  repose.  These  investi- 
gations have  a  direct  bearing  upon  the  problem  of  sleep,  and 
have  resulted  in  the  formulation  of  numerous  sleep  theories. 

The  first  of  these  theories  to  deserve  attention  is  that  of  RabI 
Riickardt  (1890).  The  conception  that  underlies  his  theorj-  is 
that  the  neurocytes  possess  a  kind  of  amoeboid  movement, 
which  allows  them  to  make  or  break  contact  by  means  of  a  re- 
traction or  expansion  of  the  prolongations  of  their  neuro-den- 
drons.  Sleep  and  hypnosis  are  the  psychological  correlates  of 
a  partial  paralysis  of  these  amreboid  prolongations,  resulting 
in  an  isolation  of  nervous  elements.  Lepine  (1894),  in  attempt- 
ing an  explanation  of  anaesthesia  and  motor  paralysis  in  hys- 
teria, is  led  to  a  somewhat  similar  theory  o{  sleej).  He  con- 
fines the  amceboid  movement  to  the  extremities  of  the  neuro- 
dendrons. Querton  may  also  be  quoted  in  support.  Duval's 
theory  ( 1 895 )  is  by  far  the  most  widely  known  and  elaborated 
of  any  of  these  theories.  Wiedersht-im's  alleged  direct  observa- 
tions of  amu-'boid  movement  in  the  neurocytes  of  the  superior 
ganglion  of  Leplodera  hyaltua  Iiave  largely  influenced  him 
towards  amccb«jidisra.  He  does  not  regard  actual  contact  as 
essential  for  transmission  of  nervous  impulse,  but  only  a  cer- 
tain degree  of  continuity.  During  sleep,  this  degree  of  conti- 
guity is  lost  by  a  retraction  of  the  ramtficaiious  of  the  cell- 
proces.s<s.  He  explains  the  functional  activity  of  the  lower 
centers  during  sleep,  by  the  fact  that  currents  of  contact  are 
set  up  among  the  amoeboid  prolongations  by  chemical  processes 
started  by  decomposition  products  (chemiotropi.sm).  Chemio- 
tiopism  is  not  inten.se  enough  to  allow  the  impulse  to  reach  the 
cortex.  When  the  nece-ssary  degree  of  chemiotropism  is  reached 
and  the  currents  of  contact  have  become  sufficiently  extensive, 
awakening  resuUs." 

There  remain  but  two  other  histological  theories  to  be  con- 
sidered Since  they  are  both  largely  the  result  of  negative  crit- 
icism, it  might  be  well  here  to  attempt  a  brief  summary  of  the 
most  important  facts  discovered  concerning  the  neurocyte  in 
functional  activity,  quiescence,  and  fatigue, 

'Ttrniioology  of  Fish. 

'Papin  (1896)  utrongly  defend*  Duval. 
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1.  As  to  cell-body. 

Flescb  (18S4)  noted  the  difference  in  the  reaction  of  celln  tostAinirtf; 
i(.-tiK*^nts  ofler  activity,  and  divtiDKuished  cells  on  tliis  bnsis  as  cbrotiio- 
pliile  and  chromophobe.  Vas  (1S9})  experimented  upon  the  cervical 
Ijaoglion,  and  confirms  Hlesch.  Vas  loand  that  the  imnjciLiute  result 
ol  activity  wa&  a  swelling  of  the  cell.  Mann  (1^94^  extended  the  obser- 
vations to  motor  cells  of  the  cord  and  sen-iory  cells  of  the  retina  of  the 
dog.  He  concludes  that  during  rest  there  is  a  storing  of  several 
chromatic  sHhstauces,  which  are  used  up  iu  activity.  In  the  cells  ob- 
served  there  was  in  normal  activity  an  Increase  in  the  site  of  cell,  nuclei 
and  nDclt.-uli.  t'lili^jue  wn^  characterizc<l  by  a  shrinking  of  the  nucleus 
and  probably  of  the  cell  and  by  the  formation  of  a  different  chromatic 
sub&taucc.  Lugaro  (1895)  in  the  mam  coafirm5  Mann.  The  decrease 
in  volume  has  been  put  beyond  doubt  hy  the  thoroughgoing  Investi- 
gations of  Ho<lge  O892-94J.  He  found  the  most  clearly  uiarlced  differ- 
ences in  the  nuclei,  the  decrease  depending  upon  the  length  of  time 
of  stimnlation.  The  outlines  of  the  cell  and  nucleus  became  irregular, 
and  vuciitilation  wrk  present.  Hodge  also  demonstrated  the  presence 
of  ffltiEued  cells  in  variona  aniTnalB  after  a  day  of  normal  activity. 
Further  experiments  made  by  the  same  investigator  upon  the  effects 
of  old  age  showed  likcwiee  a  decrease  in  the  volume  of  the  cells  and 
oucici  and  an  increase  in  pigmeiitalion.'  Heger  ( 1899)  found  a  shrink- 
ing of  c«ll-body  in  ether,  chloroform,  and  tnorpbine  oarcoais. 

2.  As  to  ctll  processes  and  appendages  (gemmijliE). 

Heger  has  shown  that  in  saimals  decapitated  in  the  waking  state, 
under  normal  conditions,  the  neurocyte  pos»csscs  numerous  dendrites 
of  uniform  calibre  throughout  their  whole  length,  provkkd  with  many 
gemnmly?.  The  appearance  differs  somewhat  from  one  species  to 
another,  but  remains  the  same  in  animals  of  the  same  species.  Under  the 
action  of  chloroform,  morphine,  alcohol,  and  prolonged  electric  stim- 
ulation. Demoor  (189^)  noted  the  loss  of  gemmula:  and  the  formation 
of  moniliform  varicosities,  which  disappeared  on  return  to  normal  state. 
Bxperitoentsof  Stefanowska,  Querton  and  Heger.  confirm  the  obser- 
vation. The  results  of  Lu^aros  experiment*  in  the  main  Hgree'  He 
ia  convinced  from  bis  own  and  Ramon  y  Cajal's  experiments  that  many 
of  the  varicosities  observed  arc  attributable  to  defective  ti-cbiii que.  The 
formation  of  these  varicosities  he  regards  as  occurring  independently 
of  the  retraction  of  gemraula:,  and  as  an  indication  of  fatigue.  He 
found  little  alteration  in  the  condition  of  the  trunks  and  larger 
branches.  Berkeley'  has  shown  that  the  gemmulte  are  irregular  and 
abiveut  in  QCrtftio  mentnl  disorders.  After  numerous  experiments  upon 
DormalrtiMHUBCitetl,  hibernating,  narcoii/ed  aaimals,  and  atiimala 
\.:ii~.>  i.~-fA^  .^fji^fii  ^Q„(.)„,)e^  tiiat  %'[iriabilily  is  an  important  prop- 
e  :  -'ClXte,  and  that  these  vnriaiions  can  occur  in  the  cell- 

t  ■iratittTi'',   r>r   the   ^euimultic,  stmuitancoiiiily  or   inde- 

['  fxtemleil    these    iuvestigatious    to    normal 

T'  ::s.     During  the  growth  of  the  brain,  while 

twa  not  taken  place  extcD»ively  in  the  cortex, 
.■111  lo  gain  their  position  in  the 'adult  structure 
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Die  nerrosen  Centralorgane,  Leipxig,  1888,  pp. 
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loDbtlesA  can  occur.  Kntwithotandiug  the  seeming  positi^ettefts  of 
lese  resnlts,  tbe  question  as  to  whether  or  not  any  morcment  occurs 
in  the  developed  neurocyte  at  oil  comparable  to  ibe  movements  of  the 
wnoeba  or  leucocyte  must  be  rep^arded  as  still  open,  so  loag  as  KSlliker 
and  Ramon  y  Cajal  refase  to  give  their  assent. 

Ratnon  y  Cajal's  refusal  to  accept  atuceboidism  is  due  to  bis 
belief  in  the  great  mobility  of  the  neuroglia  cells,  in  which  the 
neurocytes  are  bedded  for  support.  This  forms  a  starling  point 
for  a  theory  of  sleep.'  The  neuroglia  cell  by  an  inten'ention 
of  its  pseudopodia  between  the  neurocytes,  he  supposes,  can 
block  or  stop  the  passage  of  nervous  impulses,  so  that  various 
degrees  of  ner\'ous  coherence  are  possible.  Experiments  have 
confirmed  the  mobility  of  the  neuroglia  cells. 

Lugaro  (iSgS).  accepting  the  plasticity  of  the  gemmulse, 
presents  an  entirely  original  theory.  According  to  him.  in 
normal  mental  activity  only  &  few  of  the  possible  connections  be- 
tween neurocytes  can  at  a  given  time  come  into  play.  It  is  neces- 
sary that  the  rest  be  interrupted  by  a  retraction  ol  gemmulse  in 
order  to  impede  access  of  other  stimuli,  which  would  be  able 
to  deviate  or  suppress  the  one  that  is  being  elaborated  in  the 
cell.  Strong  stimuli  or  those  of  immediate  importance  to  the 
well-being  of  the  organism  can,  of  course,  break  through. 
.With  the  exhanstioti  of  the  contractiHty  of  the  gemmuljedue  to 
iktigtie  (auto- intoxication  in  particular) .  greater  torpor  of  their 
movements  results.  Consequently,  contacts  are  multiplied  until 
the  nervous  impulses  become  more  and  more  diffused  through- 
out the  cortex  and  individual  processes  are  lost  in  the  maze. 
The  same  condition  can  be  reached  through  a  lack  of  stimuli. 
Lugaro  repeatedly  appeals  to  psychology  to  support  his  theory, 
particularly  to  the  phenomenon  of  attention.  Wundt's'  is  by 
for  the  most  satisfactory  psychophysical  theory  of  attention. 
It  possesses  innumerable  advantages  over  Lugaro's.  As  an 
explanation  of  the  cortical  slate  during  sleep  and  dreams,  Lu- 
garo*s  theory  is  seen  at  its  best.  But  dreams  are  only  one 
among  many  abnormal,  or  better  non-normal  mental  states, 
which  are  characterized  by  a  disaggregation  of  the  normal  con- 
sciousness into  smaller  and  more  elementary  groups.'  Dreams 
give  tbe  type  of  the  greatest  dissociation.  If  psychological  facts 
are  to  be  urged  in  behalf  of  histological  theories,  their  weight 
would  seem  10  be  in  favor  of  that  of  Duval  or  Ramon  y  Cajal. 
A  compromise  between  Duval's  and  Lugaro's  theory  is  not, 
however,  an  impossibility. 

It  IS  hardly  within  the  province  of  a  layman  to  attempt  de- 

'  Kamon  y  Cajal:  1895. 

'Wundi:  18S7.  Bd.  I,  pp.  383  ff;  G.  E.  Mtiller's  theory  is  alao  well 
known.  Znr  Theorie  dcr  siuolicUen  .\afmcrksnnikeit,  1873. 
*Cy.  Janet,  L' Automat  is  me  psychologiqae,  1S94,  pp.  484.  £1. 
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tailed  criticism  of  histological  theories.  From  a  glance  at  those 
presented,  it  will  be  seen  that  three  Hues  of  attack,  and  the  only 
threclinespossible,  have  been  taken:  (ijadissociationof  nervous 
elements,  caused  by  au  amceboid  movement  of  the  attachments  of 
the  neurocyte;  (2)  a  dissociation  of  nervous  elements,  caused 
by  an  interposition  of  the  pscndopodia  of  other  cells;  (3)  a 
diffuse  connection  of  nervous  elements  caused  by  torpor  of 
movement  of  the  attachments  of  the  neurocyte.  The  decision 
between  these  three  must  be  left  to  future  investigations  of  the 
histologist.  It  is  no  reflection  on  the  importance  of  such  re- 
search to  admit  that  the  histological  theories  can  only  be  theo- 
ries of  the  changes  occurring  in  the  nervous  mechanism.  The 
causes  of  its  derangement  will  still  have  to  be  sought. 

IV.    The  Evolutionary  Standpoint. 

In  our  consideration  of  the  various  lines  of  sleep  theories  we 
have  found  that  no  one  of  Ihem  alone  is  adequate  as  a  complete 
explanation.  The  vasomotor,  the  chemical,  the  histological 
theories  are  all  capable  of  being  based  upon  a  wide  range  of 
facts.  Their  several  claims  cannot  be  ignored,  but  must  be 
reconciled.  In  the  immense  complexity  of  the  human  organism, 
the  primary  factors  ofsleep  are  so  overlaid  and  obscured  by  secon- 
dary ones  that  it  is  next  to  impossible  to  trace  them  out.  Hence 
the  necessity,  if  profitable  work  is  to  be  done  in  the  future  by 
the  physiologist,  for  a  broader  point  of  view.  The  sleep  problem 
must  be  attacked  genetically.  It  is  true  that  comparative  phys- 
iology is  still  in  its  infancy,  that  at  present  few  facts  are  known 
concerniug  sleep  phenomena  except  in  the  higher  vertebrates. 
To  attempt  any  elaborate  ihenrizing  would  be  n-seless.  There 
are,  however,  enough  facts  to  point  unequivocally  to  the  con- 
clusion that  sleep  is  the  product  of  evolution,  and  to  indicate 
the  main  lines  which  any  evolutionary  theory  will  have  to  fol- 
low. Three  questions,  which  cannot  be  kept  wholly  separate, 
naturally  arise. 

I.     What  is  fundamental  in  the  phenomena? 

How  has  .scla:tiuu  operated  upon  sleep?     How  have  the 
idary  factors  crept  in,  and  what  is  their  relative  Impor- 
? 

How  shall  we  define  sleep  ?     What  are  the  limits  of  the 
m? 

^  and  Aikins  (1895)  have  made  a  careful  study  of  the 

ift  of  a  protozoan,  with  special  reference  to  the  rhythm 

nd  activity.     Obscivations  were  recorded  upon  a  vorti- 

■  a  period  of  twenty-one  hours,  without  interruption. 

other  experiments  were  afterwards  made.    Automatic 

>lUi  of  cilia  were   continuous,    those   of  the  vesicle 
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nearly  so,  while  contractions  of  the  stalk  were  irregular  and 
occurred  usually  upon  presence  of  stimuli.  The  conclusion  to 
which  the  writers  are  led  is  that  vorticellse  neither  rest  nor  sleep, 
Hodge  assumes  that  ihe  unicells  possess  a  rudimeulary  fonn  of 
consciousness.  Whether  or  not  the  lower  orgauLsms  do  uow  or 
have  once  possessi-U  consciousness,  which  has  since  dropped  out, 
is  a  disputed  question.  It  would  be  uuwi.se,  before  there  is  a 
more  general  consensus  of  opinion  among  authorities,  to  eucura- 
ber  a  sleep  lhe<iry  at  Ihe  out.set  by  definite  commitment  to  any 
theorv'  of  the  origin  of  consciousness.  These  experiuients  with 
the  vorticellae  are  of  great  value,  since  they  sho.v  clearly,  what 
might  be  expected  a  priori ^  thai  in  a  simple  organism  with  ade- 
quate provi-sion  for  food  supply  and  removal  of  waste  products 
continuous  response  to  stimuli  without  dlmiuuliou  of  irritability 
is  possible.  There  is  no  reason  lo  hold  that  fatigue  is  a  general 
phenomenon  common  to  all  life. 

For  the  sake  of  making  the  problem  of  the  fundamental  in 
sleep  more  definiie,  let  us  try  to  picture  what  would  be  the  mental 
state  of  the  simplest  organism  capable  of  ser\-iug  as  the  support 
of  consciousness,  and  living  uuder  conditions  so  favorable  that 
fatigue  could  not  occur.  This  primitive  con.sciousness  we  may, 
without  violence,  suppose  to  be  a  motor  consciousness.  If  we  ex- 
clude the  action  of  hostile  agencies  in  the  environment,  the  only 
occasion  for  the  cessation  of  consciousness  would  be  the  lack  of 
adequate  stimuli.  A  state  of  full  consciousne.'^s*  would  exist  in 
the  presence  of  an  adequate  stimulus,  and  on  its  absence  a  men- 
tal blank  or  a  vague  organic  sensation.  At  irregular  intervals 
stales  of  consciousness  and  unconsciousness  would  succeed  each 
other.  The  ultimate  reason  for  the  presence  of  the  latter  is  not 
to  be  sought  outside  of  the  organism  in  thu  withdrawal  of 
stimuli,  for  stimuli  are  always  pu;sent,  but  in  the  internal  con- 
ditions which  render  the  organism  unable  to  receive  or  respond. 
The  chemical  composition  of  the  cells  is  relatively  too  simple, 
the  nervous  elements  too  poorly  organized,  or  the  vascular  sys- 
tem, if  blood  circulation  be  preseut,  defective.  The  operation 
of  these  causes  is  not  con6ned  lo  the  lower  animals.  Striimpell* 
reports  a  case  of  general  aoasslhesiain  a  boy  of  sixteen,  who  was 
left  with  the  sensibility  of  only  one  ear  and  one  eye  unimpaired. 
Sleep  could  be  produced  at  any  time  by  the  closure  of  the  eye- 
lid and  the  stoppage  of  the  ear.  Through  on  inherent  limita- 
tion of  capacity,  other  than  that  manifested  in  or  brought  about 
by  fatigue,  the  physiological  processes  underlying  conscious- 
ness may  sink  to  so  low  a  level  of  intensity  and  extensity  that 

*  Idea  or  sensation  givea  in  a  state  of  attention  and  felt.  Cf.  Titcb- 
cner,  Outline  of  pBycholo};y,  New  York,  1899,  pp.  249  tf. 

'Stnimpell:  PflUger's  ArchiT,  Bd.  XV.  p.  573;  Nature,  Dec.  13,  1877 
<tr.). 
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sleep  results.  This  inherent  limitation  of  capacity  is  to  be  con- 
ceived of  as  due  to  a  state  of  developiueul  inadequate  to  meet 
the  demauds  of  continuous  consciousness.  We  shall  iuclude  all 
the  foregoing  causes  as  well  as  those  that  spring  from  degenera- 
tion under  the  rubric  Lack  of  Development. 

The  factor,  Fatigue,  now  demands  our  attention.  Even  with- 
out the  presence  ol  consciousness,  the  de%'eIopment  of  the  mul- 
ticellular organism  mut^t  have  continued  to  the  point  where  a 
fatigue  of  nervous  elements  would  occur,  for.  with  increasing' 
complexity  of  structure  and  function,  the  utility  of  bringing 
the  cells  and  groups  of  cells  into  more  intimate  relations  with 
each  other,  in  order  to  gain  unified  co-operation  and  advanta- 
geous adaptation  to  environment,  becomes  apparent.  The  per- 
formance of  this  function  calls  for  a  developed  nervous  system. 
The  ascendency  of  nervous  tissue  over  all  other  tissues  is  to  be 
correlated  with  an  increase  in  chemical  complexity  of  the  cell 
and  an  increased  metalx>ltsm.  For  its  demaud  uix)n  food  sup- 
ply and  for  removal  of  waste,  the  ner\*e  cell  is  left  dependent 
upon  the  alimentary  tissues  and  the  circulatory  system.  Fatigue. 
implying  among  other  things  a  diminution  of  irritability,  thus 
inevitably  arises  in  the  course  of  development.  If  such  a  con- 
dition would  be  brought  about  without  the  presence  of  con- 
sciousness, its  onset  is  made  all  the  more  certain  and  rapid  by 
the  possession  of  mentality,  for  consciousne.ss  once  present  has 
a  survival  value  and  adds  greatly  to  the  demands  made  upon 
the  organism.  Were  it  not  for  fatigue,  the  development  of  the 
nervous  system  might  be  carried  to  such  a  point  that  conscious- 
ness could  be  present  continuously.  Fatigue  is  the  one  great 
factor  that  forever  ma'ces  sleep  a  vital  necessity.  Arising  in 
the  course  of  developinent,  it  ends  by  limiting  the  possibilities 
of  development.  Operating  as  a  cause  it  limits  further  capac- 
ity for  function,  though  it,  itself,  results  from  a  limitation  of 
capncity.  As  such  it  can  be  placed  along  with  the  other  causes 
under  the  rubric  Lack  of  Development.  But  Fatigue  is  a  posi- 
tive, well  defined,  wide  spread  condition  arising  only  after  exer- 
cise of  function.  It  can  be  clearly  distinguished  from  the  other 
conditions  inhering  in  the  organism  that  limit  capacity;  and 
since  the  distinction  is  an  important  one  and  we  have  no  other 
term  to  use.  we  shall  confine  the  term  Lack  of  Development  to 
those  causes  other  than  fatigue. 

Sleep,  then,  results  from  the  limited  capacity  of  the  organism 
to  receive  and  respond  to  stimuli,  either  through  Fatigue  or 
through  I^ck  of  Development.  Both  factors  are  internal.  The 
relation  of  each  to  function  can  be  traced  along  chemical,  his- 
tological and  vasomotor  lines.  What  is  their  relative  impor- 
tance in  the  causation  of  sleep?  In  man,  fatigue  by  itself  can 
occasion  sleep,  while  a  reduction  of  external  stimuli  to  the 
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minimum  is  noi  sufficient  to  cause  sleep  in  au  individual  of  highly 
organized  and  well  nourished  brain  without  the  presence  of 
fatigue;  for  central  excitations,  along  with  the  remaining  periph- 
eral, would  maintain  an  adequate  support  for  cousciousuess.  In 
animals  low  down  m  the  scale,  cessation  of  consciousness  can 
occur  without  the  presence  of  fatigue,  by  the  mere  withdrawal 
of  adequate  stimuli.  Thus  at  one  extreme  of  the  series  fatigue 
alone  can  cause  sleep,  at  the  other  lack  of  development.  Be- 
tween the  extremes  the  two  factors  do  not  stand  in  relations  of 
reciprocal  importance,  for  in  most  instances  the  more  poorly 
organized  and  developed  the  nervous  system,  the  more  easily  is  it 
fatigued.  This  is  well  illustrated  by  the  ease  with  which  chil- 
dren, savages,  and  the  insane  are  fatigued  by  work  that  requires 
mental  concentration,  and  their  great  need  for  sleep  in  compari- 
son with  the  uormal  adult.  On  the  other  hand,  the  short  sleep 
periods  of  great  men  have  often  been  remarked. 

We  are  now  ready  for  our  second  question  as  to  the  operation 
of  selection  upon  sleep  and  the  rise  of  the  secondary  factors. 
In  every  orgauism  at  all  developed,  we  find  firmly  rooted  habits 
of  activity  and  repose.  These  habits  are  rhythmic,  and,  if  not 
nltimately  caused,  have  been  powerfully  influenced  by  rhyth- 
mic changes  in  environment.  Even  without  the  presence  of 
£atigue,  such  changes  would  have  been  capable  of  establishing 
rhythmic  periods  of  greater  and  lesser  activity;  but,  fatigue 
being  an  inevitable  product  of  evolution,  it  becomes  all  the 
more  imperative  that  rest  periods  be  grouped.  It  is  an  obvious 
economy  to  the  organi-sm  that  the  rest  periods  should  correspond 
to  periods  of  lessened  adequate  stimuli.  A  very  profitable  field 
is  open  to  the  physiolc^ist  in  tracing  out  this  correSation.  Loeb 
has  already  shown  the  importance  of  light  to  animal  life. 
Heliotropism,'  quite  comparable  to  that  in  planls,  is  observable 
in  the  animal  kingdom.  The  influence  of  light  upon  sleep 
habits'  is  clearly  brought  out  by  the  fact  that  animals  which 
depend  chieSy  upon  smell  and  hearing  are  much  less  regular 
than  those  with  largely  developed  vision,  such  for  instance  as 
birds.  The  former  can  sleep  quite  indepeudently  of  the  time 
of  day.  while  sleep  in  the  latter  corresponds  closely  to  the 
rhythm  of  daylight  and  darkness,  even  varying  with  the  changes 
of  seas^^fn.  Lack  of  data  compels  us  to  leave  the  most 
fascinating  problem  of  sleep  rhythms  in  this  fragmentary  way. 

With  the  development  of  the  organism  and  the  appearance 
of  new  adaptations,  an  opportunity  for  the  operation  of  new 
internal  factors  is  afforded.  The  most  important  of  these  is 
the  blood  supply.     That  the  circulation  is  not  fundamental  can 


*Loeb:   1890. 
*Donftldson  :  1S97,  p.  397. 
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be  seen  from  the  fact  that  in  instects  and  plants,  devoid  of  a 
vascular  system,  well  defined  periods  of  rest  and  activity  occur.' 
When  the  organs  of  blood  circulalion  appear,  according  to  the 
principle  of  utility  their  development  is  accompanied  by  an  in- 
creased control  of  the  ner\'e  cells  over  the  supply.  A  complex 
and  nicely  adjusted  vasomotor  mechanis-ni  is  the  result.  The 
rhythm  of  this  sy.sli.-m  is  derived  from  the  rhythm  of  the  vasomo- 
tor nerve  cells.  Their  rhythm  in  titrn  is  not  independent  of, 
but  directly  determined  by.  the  primary*  rhythm  in  the  central 
nervous  system,  so  that  while  the  higher  centers  are  made  de- 
pendent upon  the  circulation  for  food  and  removal  of  waste, 
they  are  dependent  upon  it  as  a  master  upon  the  performance 
of  the  work  of  a  servant,  not  as  a  ser\*ant  upon  the  bounty  of 
a  master.  The  precise  work  that  the  circulation  performs  in 
bringing  about  the  condition  of  sleep  in  man  is  probably  rightly 
estimated  by  Howell,'  who  urges  that  diminution  of  blood  sup- 
ply can  best  explain  thcsuddcu  aiid  comparatively  simultaneous 
onset  of  sleep. 

High  up  in  the  animal  series,  where  consciousness  plays  an 
important  role,  another  factor  enters, — conscious  adaptation  to 
the  conditions  most  favorable  to  sleep.  A  glance  at  the  arrange- 
ments of  modern  sleeping  rooms,  the  preparations  usually  made 
before  retiring,  and  the  bodily  position  assumed  for  the  night's 
repose,  will  show  that  they  have  as  their  objects  the  reduction 
of  external  stimuli  to  a  minimum  and  the  derivation  of  blood 
from  the  head.  Adaptations  originally  conscious  may.  of  course, 
become  reflex  and  appear  later  as  inherited  reflexes.' 

There  remains  but  oue  other  factor  to  be  considered.  The 
psychophysical  phenomenon  of  attention  cannot  be  over- 
looked.* The  hypnotist  in  artificially  producing  sleep  resorts  to 
a  sudden  stimulus  or  repetition  of  monotonous  stimulus,  fre- 
quently a  command  or  suggestion,  capable  of  holding  the  atten- 
tion. A  complete  sleep  theory  should  seek  to  trace  the  factors 
exhibited  in  the  artificial  state  as  they  occur  in  the  natural 
state,  and  to  show  their  relative  importance  to  sleep  i>hcnomcua 
ID  general.  Hypnotic  sleep  is  most  easily  explained  physi- 
ologically by  inhihitiun.  Certain  processes  on  their  arousal 
inhibit  other  processes  in  the  cortex,  reducing  them  below  the 
level  of  extensity  required  for  con.sciousness.  It  is  possible  that 
fatigue,  produced  by  excessive  activity  of  portions  of  the  cortex, 


•Loeb:  1898. 

"Howell:  1897. 

'In  this  connection  Cotti*  eipcritncntft  are  of  interest.  His  liecere- 
briied  doR  "slept  "  like  any  normal  dog-.  Many  of  the  habitual  post- 
tioii8  in  sleep  might  well  be  purely  rcflcit ;  sec  Goltz,  Dcr  HuDtl  uline 
Gioashirn,  PfiiiRer's  .trcliiv,  Bd.  l.I,  1892. 

*  Cy,  Kiiipe,  Outlines  of  I'sychology  (Tr. ),  1895,  pp.  45a  (f. 
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may  also  contribute  powerfully  to  the  result.  The  influence  of 
repetition  of  monotonous  stimuli  upon  sleep  has  often  been  attrib- 
uted wholly  to  fatigue,  but  in  our  judgment  it  more  properly 
falls  under  the  same  genera!  explanation  an  hypnotic  sleep.  We 
must  deny  to  these  causes  fundamental  imporiance  to  the  pro- 
duction of  sleep,  for  their  operation  is  accidental  and  without 
aniversal  significance.  The  nen,'ous  mechanism  is  not  so  poorly 
constructed  that  under  normal  circumstances  it  is  obliged  to  sus- 
pend its  chief  function  from  an  antagonism  of  parts. 

In  a  work  that  is  admirable  for  its  array  of  facts,  Madame 
Manact^i'ne  has  attempted  to  state  a  theory  of  sleep  in  the  brief 
formula:  "Sleep  is  the  resting  period  of  Consciousneas."* 
The  phrase  is  not  intended  as  a  metaphor,  but  is  put  forward 
seriously  as  an  explanation  aud  continually  used  as  such. 
There  is  probablj'  no  field  in  science,  where  the  loose  use  of 
terms  is  more  harmful  Ihan  in  psychophysics.  The  formula 
as  it  stands  is  meaningless  uouscose.  Consciousness,  as  such, 
has  no  more  need  fur  rest  thau  it  has  for  nutrition.  It  is  true 
that  the  sleep  problem  has  a  psychological  as  well  as  a  physio- 
logical side,  luvestigatious  of  hypnagogic  states  and  of  dreams 
are  to  be  correlated  with  investigations  of  the  condition  of  the 
braiu.  Between  the  two  series,  no  causal  relation  can  be  as- 
sumed. But  just  as  the  raison  d'ilre  of  death  is  to  be  sought  in 
a  breaking  down  of  the  physical  organism,  so  the  raison  d'hreoi 
sleep  is  to  be  sought  iu  a  temporary  derangement  of  the  nervous 
system.  Mauac6me's  formula,  when  put  intoscientificlanguage 
and  properly  iuterpTeted,  is  a  profitable  conception.  Sleep  is 
the  resting  period  of  the  support  of  consciousness.  This  dif- 
ferentiates the  jihenonienon  of  sleep  from  all  other  rhythms, 
and  gives  the  sleep  problem  a  definite  place  under  the  more 
general  problem  of  rhythms  in  the  nervous  system.  The  term 
sUfp  is  then  reserved  for  that  particular  phase  of  the  rhythm 
of  the  cortical  or  nerve  cells  which  has  as  its  psychological  ac- 
companiment a  cessation  of  consciousness.  It  is  well  that  such 
a  differentiation  should  be  sharply  made.  The  nyctitropic 
movements  iu  plants,  the  rhythm  of  activity  and  repose  in  a 
decerebrized  dog  or  (if  consciousness  be  denied  to  them)  in  the 
invertebrates,  are  only  comparable  to  sleep  on  its  physiologi- 
cal side.  Without  the  psychological  accompaniment,  the  term 
is  no  more  applicable  here  than  it  would  be  to  all  periods  of 
loss  of  power  in  the  diurnal  fatigue  rhythm.'  A  word  perhaps 
Deeds  to  be  said  concerning  the  various  states  that  resemble 
sleep.  In  some  cases  it  may  be  difficult  to  determine;  but  as 
Ihe  condilionsof  sleep  become  more  fully  known,  it  will  become 

^BCaaac^Yne:  pp.  59  fi. 

*Por  curve  of  iliuraal  rhytbni,  Me  Lombard,  Jom.  of  Pbyatol.,  1892  ; 
Ottaoikow  and  Gran,  Nenrolog.  Centralbl.,  1895. 
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easier  to  distinguish  between  the  normal  and  the  abnormal. 
Little  light  upon  the  sleep  problem  can  be  expected  from  a  study 
of  abnormal  states.  Such  a  study  demands  first  a  thorough 
understanding  of  the  normal,  and  is  rather  a  field  for  the  ap- 
plication of  general  principles  already  discovered  to  special 
problems,  than  a  source  of  new  knowledge. 

The  three  questions  raised  at  the  outset  have  been  but 
mcagerly  and  imperfectly  answered.  It  is  enough  to  have 
pointed  out  some  of  the  difficulties  and  the  possibilities  that 
lie  before  an  evolutionary  theory  of  sleep.' 
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A  'COLOR  ILLUSION." 


By  M.  P.  McCi.uaB,  B.  S. 


In  "Studies  from  the  Yale  Psychological  Laboratory,"  Vol- 
ume VI,  i8g8.  ihere  is  an  article  entitled  "  A  Color  Illusion  " 
by  Professor  George  Trumbull  Ladd.  In  it  refereuoe  is  made 
to  a  coloied  diagram,  called  au  "  example  of  Stilliog's  Charts," 
used  for  testing  color  blindness.  The  chart  consists  of  a  pale 
green  background,  36  mm.  by  44  mm.,  which  is  divided  into 
squares  of  1.8  mm.,  by  white  lines  0.4  mm.  in  width.  On  this 
background  a  red  letter  E,  21  mm.  by  34.  mm.  is  constructed 
out  of  similar  red  squares.  It  was  noticed  that  when  this 
figure  was  observed  with  a  fixed  gaze  for  a  few  seconds,  some 
or  all  ctf  the  squares  disappeared,  and  were  replaced  by  green 
squares  like  those  of  the  background. 

When   it  was  found   that    the  illusion  was  not   dependent 
upon  the  white  division   lines,  a  series  of  experiments  was  de- 
vised by  Dr.    E.   W.  Scripture  to  test  the  effects  of  varj'ing 
the  color  of  the  background — or  "substituting  color" — while 
retaining  the  .same  red  as  the  "disappearing  color,"   without 
dividing  cither  background  or  strip  into  squares.     A  set  of 
Milton- Bradley  colored  papers  w^s  used,  and  out  of  these,  sheets, 
20  cm.  by  30  cm.,  were  cut  for  backgrounds,  while  small  strips, 
I  cm.  by  20  cm..  were  cut,  ready  to  lay  on  the  backgrounds. 
To  make  the  experiment,  a  background  of  a  desired  color  was 
fastened  to  a  board  by  tacks,  and  a  colored  strip  was  fixed  on 
it  by  a  pin;  the  whole  was  then  obser\'ed  at  a  distance  of  about 
t,  m.     Although  the  results  varied  somewhat  with  different  ob- 
ervers,  yet  * '  they  remained  fairly  con.itaut  of  the  same  order," 
'he  results  obtained  by  a  standard  red  strip,  fixated  on  various 
"•kgrounds.  may  be  divided,  says  the  author,  into  two  classes. 
h  certain  backgrounds — green,  blue-green,  violet,  blue  and 
ck — the  illusion   of  disappearance   and   substitution  takes 
■^  quickly  and  suddenly.    With  other  backgrounds — yellow, 
e.  light  gray,  white,  light   blue,  light  green  and  a  light 
I  violet — thcsul>stitulion  takes  place  with  great  difficulty, 
at  all.     If  the  same  experiment  i.s  made  with  an  orange 
ihe  illusion  comes  with  green,  dark  violet,  dark  blue  or 
blackgrounds,  only  after  persistent  trj-ing.     On  the  red 
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strip  the  color  darkens,  but  ou  the  orange  strip  it  lij^htens,  and 
the  background  color  seems  to  encroach  ou  the  strip  from  bolh 
sides  until  (where  the  strip  does  not  disappear  entirely)  it  is 
bnt  a  narrow  "  line  of  sunlight." 

By  way  of  general  explanation,  fatigue,  in  the  sense  of  the 
Young- Helmholtz  theory,  is  suggested.  The  colored  strip  is 
said  to  fatigue  the  eye  and  thus  to  create  a  temporary  blind 
spot,  which  is  filled  in  by  the  color  of  the  background  as  the 
permanent  blind  spot  is  filled  from  surrounding  retinal  areas. 
The  explanation  is  admitted  to  be  unsatisfactory,  for  (i)  dark, 
strips  seldom  disappeir  on  tight  grounds,  and  (2)  orange  grew 
brighter  and  lighter,  instead  of  darker,  before  disappearing. 

Aside  from  the  general  difficulties  which  the  principle  of 
fatigue  or  exhaustion  encounters  (the  ri-^e  of  negative  after- 
images after  a  very  short  exposure,  while  the  eve  is,  neverthe- 
less, able  to  function  throughout  the  day),  there  are  here  two 
special  difficultie.s.  (i)  Why  should  a  limited  retinal  area  suc- 
cumb while  other  areas,  which  are  similarly  exposed  to  stimu- 
lation, are  unaCfected?  In  the  second  place,  (2)  fatigue,  as  gen- 
erally conceived,  does  not  produce  an  entire  absence  of  visual 
sensations,  but  only  a  change.  Exhaustion  to  red,  for  exam- 
ple, produces  some  other  color  than  red.  depending  on  condi- 
tions of  stimulation.  The  exhaustion  of  the  "  red-fibre  "  does 
not  straightway  throw  the  visual  apparatus  out  of  function;  it 
only  changes  the  reaction  of  the  apparatus. 

Since  the  explanation  is  avowedly  inadequate,  and  since  the 
phenomena  described  have  considerable  interest  in  connection 
with  theories  of  color-vision,  at  large,  it  has  sec-med  worth  while 
to  repeat  the  Yale  experiments  with  some  modifications. 

The  experiments  which  are  described  below  were  carried  out 
in  the  Cornell  Laboratory  during  the  academic  year  1899  1900. 

Sheets  of  colored  paper  (Milton-Bradley),  10  cm.  by  15  cm., 
were  cut  out  for  backgrounds,  and  strips,  0,5  cm.  by  to  cm., 
were  cut  out  to  be  placed  upon  these  backgrounds.  A  pin  with 
a  small,  round,  black  head  fastened  the  strip  vertically  to  the 
middle  of  the  backgrouud.  and  also  fastened  the  background  to 
a  black  upright  screen,  which  wa.s  placed  1.5  ui.  from  the 
observer.  An  uniform  light  fell  on  the  strip,  background  and 
screen  from  behind  the  observer,  so  that  no  shadows  or  reflec- 
tions were  produced.  A  aeries  of  eiglileen  colors  were  used  a.s 
backgrounds,  while  only  the  six  'standard'  colors  were  used 
for  .strips.  After  a  preparat(>ry  "  Ready,"  the  signal  "  Now  " 
was  given,  a  stop-watch  was  started,  and  the  observer  fixated 
the  head  of  the  piu.  If  the  strip  disappeared,  and  complete 
substitution  took  place,  the  observer  indicated  the  fact,  and  the 
lime  of  disappearance  was  noied.  If  it  did  not  disappear,  the 
fixation  was  continued  for  two  and  a  half  minutes.     The  intro- 
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spection  was  then  wrilten,  and  the  eyes  were  rested  until  all 
after-images  had  disapjieared,  before  proceeding  with  the  next 
combination;  the  time  allowed  tor  rest  being  at  least  three^and  a 
half  minutes.     The  colors  used  were: 

Violet  red  (V.  R.)-     Rather  dull  and  dark. 

Red  (R.)-     Dark  and  ftaiarated. 

Orange  red  (O.  R.)-     Vivid,  brighter  than  R.,  saturated. 

Red  oranee  (R.  O.).     Brighter  than  red,  very  fuituntted. 

OranRC  (O.)-     Very  bright  and  vivid,  stronj;. 

Yellow  orauge  (Y.  O.).     Bright,  nnsatoratcd. 

Orange  yellow  (O.  V.)-     Bright,  darker  than  yellow,  UDsaturated. 

Yellow  (Y.).     Bright,  wry  little  saturated. 

Green  yellow  (G.  Y.),     Vivid,  bright,  thin. 

Yellow  green  (Y.  G.>.     Bright,  well  snlurHted. 

Green  (G.).     Moderately  bright,  not  very  saturated. 

Bine  green  (B.  G. ).     Bright,  not  very  saturated. 

Green  blue  (G.  B.).     Rather  dark,  uot  very  saturated. 

Blue  (B.).     Well  saturated,  darker  than  green  blue. 

Violet  blue  CV.  B.).     Dark,  w<;li  saturated. 

Blue  violet  (B.  V.J.     Dark,  moderately  saturated. 

Violet  (V-)-     Rather  light,  uot  highly  saturated. 

Red  violet  (R.  V,).     Rather  light,  not  very  saturated. 

The  observers  were  Dr.  Lane  (L.),  Miss  Winger  (W.),  Miss 
L.  Hempstead  (H.),  and  the  writer  (M.),  all  sttidents  in  the 
Psychological  DcpartniL-ut. 

The  first  fact  iuvesiigated  was  the  disappearance  of  the  strip. 
Out  of  408  tests — each  strip  with  all  the  different  backgrounds 
repeated  with  the  four obscr\x:rs  (6x17x4) — there  were  93  'dis- 
appearances.'    Of  these,  37  were  reported  by  H,  and  theother 
56  were  distributed  almost  equally  among  the  other  obs£r\'ers 
(19.  20,    17).     The  number  of  disappearances  of  the  strips, 
running  through  the  spectrum  from  red  to  violet,  was  as  follows; 
14,  18,  8,  13,  23,  17;  blue  disappearing  most  often  and  yellow 
least  often.     There  is  a  good  deal  of  variability  in  the  back- 
grounds upon  which  the  strips  were  lost.     Only  once  did  all 
four  observers  report  a  disappearance  with  the  same  combina- 
tion of  strip  and  background.  This  was  with  J?,  on  K  j9.  There 
'e  10  concurrent  disappearances  with  3  observers;  K  on  G. 
X  V.  and  /?.  V.;  B.  on  V.  R.;  G.  on  R.  O.;  O.  on  R.  O.. 
.  and  G.:  R.  on  K  R.  and  B.  V.     Some  disappearances 
red  with  every  background:  jV.,  O.  Y,  and   Y.  gave  the 
(2  eachj.  and  R.  O.  the  most  (10).     When  one  remem- 
e  heterogeneous  nature  of  the  papers,  variations  in  bright- 
.olor  tone  and  saturation,  and  mixture  of  pigments,  one 
dly  wonder  at  the  apparent  confusion  in  the  results.     It 
1  noting,  however,  that  in  the  11  concurrences  which  we 
■otioned  there  exists  in  each  case  a  likeness  between  the 
the  ground  either  in  (1)  color  tone,  (2)  brightness, 
if  saturation  or  (4)  in  two  or  three  of  these  moments 
le  time. 
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Much  more  important  than  these  numerical  results  (consider- 
ing the  unsatisfactory  character  of  the  estimate)  is  the  intro- 
spective account  of  the  experiments.  Iiitrospectiou  brought 
out  the  following  facts. 

A.  At  the  first  glance  the  contrast,  both  in  color  aud  bright- 
ness, was  greatest.     This  contrast  was  at  times  very  striking. 

B.  Quite  soon,  however,  the  strip  and  ground  began  to  lose 
saturation,  and  to  approximate  each  other  in  brightness,  until, 
in  cases  of  complete  disappearance,  the  brightness  of  the  strip 
and  of  the  ground  were  the  same,  Although  both  colors 
yielded  to  each  other  more  or  less,  the  strip  yielded  the  most 
and  was  merged  in  the  ground. 

C.  After  the  approximation  in  brightnes.s,  but  before  its 
disappearance,  the  strip  was  covered  by  a  '  veil '  of  the  back- 
ground color,  through  which  the  color  and  form  of  the  strip 
could  be  seen  in  a  greater  or  less  degree.  Sometimes  the  color 
of  the  strip  spread  over  the  background  to  a  small  extent;  the 
veiling  of  the  strip  occurred,  however,  in  almost  every  case. 

D.  The  strip  then  lost  its  identity,  going  entirely  into  the 
background  which  had  diminished  in  saturation  and  in  bright- 
ness of  lone. 

Beside  this  general  course  iu  the  visual  sensations,  a  number 
of  special  points  were  noted,  (i)  In  82  tests  the  strip  either 
approximated  the  color  of  the  background,  or  became  merely 
a  fine  of  brightness  with  definite  or  inde6nite  outlines. 

(a)  In  44  tests  the  strip  narrowed  down  to  a  small  area 
directly  around  the  piu  head.  At  times,  both  color  and  form 
remained  here;  again,  only  color;  and  still  again,  just  bright- 
ness remained. 

(3)  III  54  combinations  the  cue  end  disappeared  entirely, 
almost  to  the  center.  At  times  the  one  end  would  go  and  then 
the  other,  but  never  both  at  the  same  time,  the  upper  end  re- 
appearing before  the  lower  one  went  and  vice  versa. 

(4)  The  background  was  surrounded  at  times  by  a  halo  of 
the  complementary  color. 

(5)  In  22  cases,  the  background  or  the  strip  I0.1t  in  satura- 
tion, and  approximated  the  other  in  brightness;  it  became  a 
"peculiar,  luminous  gray;"  and.  Bnally.  changing  over,  ac- 
quired either  the  color  complementar\-  to  the  original  color  of 
(a)  the  background  or  of  (b)  the  strip,  or  (c)  some  other  color. 

Again,  (6^  in  some  instances,  the  strip  and  background 
simply  lost  saturation,  and  became  grayer. 

Conclusions. 

Since  the  invocation  of  the  principle  of  exhaustion  or  fatigue 
has  been  found  inadequate,  we  propose  to  interpret  the  facts 
which  have  now  been  collected  iu  the  light  of  a  rival  theory 
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of  visual  sensatious, — the  theory  of  Hering.  It  is  very  evident 
that  at  least  some  of  the  phenomena  which  we  have  called  at- 
tention to  are  intimately  connected  with  Local  Adaptation  and 
Contrast.  Suppose  that  we  take  Heriiig's  account  of  these 
two  groups  of  facts,  as  it  is  given  in  the  "  Znr  Lehre  vora 
I.ichtsinne."  and  attempt  to  apply  his  explanations  to  the  re- 
auhs  before  us.* 

First  in  regard  to  our  general  results. 

A.  The  increase  in  color  and  brightness  differences  at  the 
very  first  is  a  matter  of  simultaneous  cimtrast  (pp.  42  and  129).' 
This  is  due  to  the  indirect  effects  of  stimulation. 

B.  The  approximation  in  brightness  and  the  decrease  in 
saturation  is  due  to  local  adapiotion.  As  the  effect  of  adapta- 
tion, all  brightnesses  tend  toward  a  medium  gray,  and  all  colors 
tend  toward  their  complementaries,  passing  through  gray,  the 
point  of  minimal  saturation  (pp.  131-154). 

C.  The  veil  of  the  background  color  which  spreads  over  the 
strip  is  caused  by  simultaneous  light  induction. 

This  is,  again,  an  illustration  of  the  fact  that  the  retina  is  an 
unit  and  functions  as  a  whole.  As  a  consequence,  the  effect  of 
stimulation  is  not  limited  to  the  region  directly  affected  but 
extends  to  neighboring  portions  of  the  organs  (indirect  sttmnla- 
tiou).  It  is  to  be  noted  that  the  effect  of  simultaneous  induc- 
tion is  reciprocal;  the  color  of  the  strip  spreads  to  the  ground, 
and  that  of  the  ground  to  the  strip  (pp.  19.  29,  129). 

D.  This  is  simply  a  later  stage  in  the  processes  already  de- 
scribed. Adaptation  continues  to  affect  the  colorsof  the  ground 
and  of  the  strip.  There  seems,  however,  to  be  a  slower  adap- 
tation for  the  more  extensive  ground  (we  know  that  the  color  of 
a  small  patch  is  very  unstable;  cf.  pp.  131-2)  and  hence  a 
preponderance  in  the  successive  color  induction  from  this  to  the 
strip.  A  very  important  i>oint  in  this  connection  is  the  fact 
that  the  background  is  only  rz-Zn/Kr/r  stable;  il  undergoes  change 
as  surely  as  does  the  smaller  strip.  This  fact  gives  the  key  to 
the  whole  phenomeuou.  It  seeras  to  have  been  overlooked  by 
Professor  Ladd.  To  test  the  effect  of  steady  fixation  upon  the 
background,  the  whole  series  of  " substiiutiug  colors"  was 
used  without  the  strips,  1.  e.,  they  were  simply  fixated  upon  the 
black  screen.  Out  of  the  72  tests  (18x4),  19  gave  gray  (total 
loss  of  saturation),  41  gave  a  partial  loss  of  .saluratiou,  8  gave 
the  complementary  color  and  4  some  other  color,  in  no  singU 
case  did  the  ground  retain   its  original  quality.     The  sudden 

'  vanishing  "  of  the  strip,  which  occurs  at  times,  is  probably 

'  «  good  gcoeral  Hccount  of  the  phenoiueaa  of  Cotitrftsl  and  Adapu- 
ind  their explrtiiation  may  be  found  in  H.  Ebbinghaua,  Grundziige 
\ychologic.  I,  1897,  pp.  217-229,  245-363. 
lie  referenc«A  arc  to  the  Lickiiinn. 
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due  to  fluctuation  of  atteution  at  tlie  point  wheie  differences  of 
the  strip  and  ground  are  almost  eliminated. 

The  more  special  facts  related  above  do  not  call  for  extended 
explanation.  The  cases  in  (i)  are  made  intelligible  by  the 
smaller  area  of  the  strip  as  compared  with  the  area  of  the  back- 
ground. Here  extension  is  a  factor  in  the  determination  of  the 
qualitative  effect,  as  in  temperature  it  influences  quantity 
(intensity).  The  instability  of  a  small  color-stimulus  is  more 
easily  demonstrable  if  a  lirainal  extent  of  color  is  taken.  The 
exact  value  of  the  extensive  attribute  of  visnal  sensations  needs 
working  out.  The  peculiarities  of  (2)  and  (3)  are  doubtless  to 
be  referred  to  attention  to  the  black  fixation  point,  and  to  dif- 
ferences in  distribution  of  the  visual  substances.  The  halo  in 
(4)  is  another  instance  of  siranUaneous  induction  (p.  129).  We 
have  already  con.sidered  the  conditions  operating  in  (5).  For 
the  physiological  processes  in  this  case  see  pp.  126  S. 

It  is  worth  noting  thai  whenever  the  strip  became  coraple- 
mentarily  colored  it  was  a  yellow  or  a  violet  strip, — a  poorly 
saturated  stimulus, — one,  therefore,  that  stands  near  gray,  and 
hence  near  its  complementary.  Where  some  color  other  than 
the  complementary  followed  the  loss  of  saturation,  it  was  the 
color  which  would  have  been  produced  by  the  mixture  of  the 
strip  cfilor,  or  of  its  complementary, with  the  induced  color  from 
the  ground;  ff.  on  V.  O.  ga.ve  G.  V.  three  different  times  iB.-\- 
Y.  0—G.  K),'and  K  on  O.  K  gave  K.  (corap.  of  l^.  —  G.  Y., 
G.  Y.-\'0.  Y.^Y.).  Again,  in  the  case  of  the  grounds,  it  was 
the  yellows  and  the  violet  which  went  over  to  the  complementary 
color;  both  with  the  strip-background  experiments  and  with  the 
backgrounds  by  themselves.  All  these  things  we  should  expect 
to  follow  local  adaptation  and  induction.  Point  (6)  represents 
the  first  stage  of  adaptation. 

Our  observers  noted  the  apparent  lightening  of  the  bright 
colors,  orange,  yellow  and  green,  and  darkening  of  the  red  and 
blue,  with  decrea-i^ed  saturation.  A  similar  fact  was  meniioned 
in  the  Vale  experiments.  We  are  very  strongly  inclined  to 
regard  this  as  a  misinterpretation  of  the  facts.  The  absolute 
brightness  of  colors  is  difficult  to  determine.  We  underestimate 
the  large  brightness  differences  in  the  spectrum.  These  differ- 
ences come  out  sharply  when  the  color-tone  is  reduced  or  elimi- 
nated through  the  process  of  adaptation.  A  red  is  so  rich,  so 
ftaturated,  so  "  taking,"  that  we  do  not  realize  its  small  bright- 
ness valence;  hence. when  it  begins  to  grow  gray,  it  seems  grad- 
ually to  darken.  One  can  easily  convince  oneself  of  this  fact, 
by  fixating  monocularly  for  some  time  a  good  red,  meanwhile 

>BIdc  -was  a  saturated  color,  and  evidently  did  not  quite  reach  the 
gray  stage. 
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The  objectof  thepresent  Study  is  to  record  the  perceptions  set  up 
by  simple  visual  forms  shown  to  the  observer  upon  a  background 
subliminally  or  liminally  different  from  themselves.  We  wished 
to  ascertain  whether  the  illusory  pcrccptiou  and  associative 
completion  of  figures,  exhibited  under  these  conditions,  obeyed 
any  general  law;  whether  constant  individual  differences  could 
be  made  out,  as  between  observer  and  observer;  and  whether 
the  development  of  typical  figures,  as  they  passed  through  the 
stage  of  subliminal  to  that  of  liminal  and  thence  to  that  of  supra- 
liminal difference  from  their  background,  followed  any  constant 
course.  The  problem  proved  to  be  more  complex  than  we  had 
supposed,  and  the  results  here  published  are  only  preliminary. 

§  t.     Method  and  Apparattts. 

The  experiments  were  performed  during  the  academic  year 
1899-1900.  The  apparatus  used  was  that  devised  for  another 
purpo.se  by  Leuba,*  and  modified  by  Whipple.' 

The  apparatus  coasisted  Co)  of  a  blacVeoed  tube,  50  cm.  in  Ungtb 
and  4  cm.  in  diameter.  At  a  distance  of  8  cm.  before  this  stood  (o)  a 
rotating  disc,  49  cm.  in  diameter,  in  which  were  cut  I3  radial  slits  (M 
cm.  long,  10  mm.  wide  towards  the  peripliery  and  15  mm.  wide  lowardi 
the  center  of  the  disc)  extetiditig  to  a  aistance  of  7  cm.  from  the  out«r 
cdf^e  of  the  disc.  The  disc  was  made  of  middSe'Wetf^ht  iuuk-board, 
fBC«d  with  gray  pap«r.  The  electric  motor  which  carried  the  diac  was 
stuDg  between  upright  wooden  guides,  in  which  it  had  a  vertical  move* 
ment  of  some  15  cm.  The  tube  pointed  through  the  upper  portion 
(above  the  axis)  of  the  disc  :  so  that  the  lower  the  disc,  the  greater 
was  the  amount  of  gray  interposc<l  between  tube  and  object,  At  a 
distmuce  of  150  cm.  from  the  disc  was  placed  (c)  a  standard,  carrying 
■  gray  card,  15.5  cm.  square,  upon  which  was  pasted  an  outline  figure 
of  gray  (about  7  cm.  square,  and  8  mm.  in  wintli  of  line).  Only  out- 
line figures  vert  used,  as  the  IJmen  for  solid  figures  prored  to  be  ■ 
good  deal  higher  than  that  for  outlines.*  The  gray  of  the  backgrouod 
waa  the  MIUon-Bradley  Co.'s  neutral  gray,  no.  i;  that  of  disc  and 
figure  was  the  slightly  lighter  warm  gray.  no.  i.  The  work  was  done 
io  the  dark  room,  and  the  uecessary  illumiuation  produced  (i/}by  two 

'From  the  Psychological  Laboratory  of  Cornell  UniTcraity. 

*  Am.  Jour,  of  Psych.,  V.  376. 

*Am.jQur.  of  Psych.,  IX.  569. 

■This  is  evidently  due  to  the  multiplication  of  'lines  of  difierence* 
Id  the  outline  figures.  Cf.  the  difficulty  with  which  the  place  of 
Junction  of  several  lines  ti  perceived  in  the  experiments  cited  below. 
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order  of  exactness  of  perception,  tbe  observers  fall  into  s  groups  :    A, — 
jR.-H,  M,~W,  L.~C. 

It  does  not  appear  that  the  type  of  the  observer,  or  his  gen- 
,erat  attitude  towards  the  experiment,  exerted  any  marked  influ- 
ence upon  the  experimental  results.  All  that  can  be  said  is  that 
the  observers  who  knew  nothing  of  the  experiment,  and  were 
alert  and  objective  in  temperatntnt,  showed  a  somewhat  slighter 
tendenc>'  to  get  a  regular  progressive  series  of  illusory  percep- 
tions, and  a  much  slighter  tendency  to  see  figures  that  bore  no 
resemblance  to  the  stimtili,  than  did  the  observers  who  were 
more  suspitions  and  subjectively  minded,  and  who  knew  or 
guessed  something  of  the  character  of  the  experiment.  Certain 
well  defined  tendencies  of  interpretation  may  be  traced  through 
all  the  records. 

%  2.     Thb  Various  Forms  op  Ii.i,itsory  Perception. 

The  results  of  the  experiment,  under  this  heading,  may  be 
classified  as  follows. 

A.  Perccpiions  which  Bear  a  Definite  Resemblance  to  the 
Stimulus.  Through  all  the  hundreds  of  examples  of  these  per- 
ceptions certain  general  and  unifying  principles  may  be  clearly 
traced.     They  are: 

I.     For  the  more  objectively  grounded  perceptions: 

(i)  The  joining  of  diSereut  parts  of  a  figure,  t.  e..  the  for- 
inatiou  of  a  continuous  from  a  discontiuuous  figure.  This  join- 
ing may  be: 

{a)  Of  several  isolated  portions  of  a  figure.  This  is  irregular 
and  rare,  occurring  roost  often  where  the  figure  is  but  feebly 
sensed.  It  may  be  the  condition  of  several  of  the  illusion.s  given 
under  U  below.     See  Plate  I.  Fig.  1  a  a' } 

{b)  Of  opposite  end-points  of  a  given  line,  or  of  a  terminal 
point  and  a  straight  line.  This  joining  occurs  ver5'  frequently 
when  the  added  line  runs  in  a  direction  similar  to  that  of  lines 
of  the  figure:  otherwi.se  it  is  rare.     PI.  I.  Figs.  2  a  a',  3  a  a'. 

(f)  Occasionally,  o(  two  lines  whose  junction  can  be  effected. 
by  the  continuation  of  a  line  in  a  direction  parallel  to  itself.   PI. 

I.  4  «  «'. 

(rf)  See  2  b  below. 

The  joiuiug  lines  thecisclves  may  be  : 

(i)  straight,  so  tbat  the  coniiectioti  will  b«  sccomplished  in  the 
thone.<tt  posHihle  way.     PI.  T,  5  a  a'. 

(il)  a  continnatioc  of  a  given  line, — hence  taking  its  direction.  PI. 
I,  6  o  a'. 

(iii)  curved,  as  if  from  mere  indeSniteness  of  direction.  Pi.  I,  1  6  6'. 


^Tbe  rignr«<)  in  tli?  coltinins  umirr  tbe  simple  letters  are  the  figurea 
used  as  stimali ;  those  under  the  same  letters  accented  show  tbe  inter- 
pretation put  upon  these  figures  by  tbe  observer. 
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(it)  of  «  form,  the  'cue'  to  which  Is  taken  from  the  lines  of  the 
figttre.    P).  I,  a  d  6'. 

(2)  The  continuation  of  tines.  The  lines  of  the  given  figure 
may  be  continued: 

(a)  Indefinitely  and  irregularly,  when  parts  of  the  figure 
6rst  begin  to  be  sensed.     PL  I,  3  A  **. 

(d)  When  by  so  doing  two  portions  of  the  figure  will  be 
joineid  to  form  a  more  unitary  whole.     PI.  1,  ^  b  b' . 

(r)  When  by  the  continuation  a  symmetrical  figure  will  be 
produced.     PI.  1,  5  4  A'. 

(</)  When  the  continuation  is  in  a  direction  similar  to  that 
of  other  lines  of  the  figure.     PI.  I,  6  A  A*. 

(3)  The  rounding  of  angles.  When  the  angles  of  a  figure 
first  begin  to  be  perceived,  they  appear  round.  This  may  pos- 
sibly be  an  example  of  the  joining  of  two  portions  of  a  figure, 
made  possible  by  the  higher  Hminat  value  of  solid  figures:  the 
angles  being  rather  solid  than  open  forms.  Very  often  the  im- 
pression of  roundness  persists  even  after  the  angularity  has  been 
perceived.     PI.  I,  1  cc'. 

(4)  The  failure  to  perceive  Hues.  It  often  happens  that 
complete  lines  of  a  figure  are  not  sensed,  although  the  observer 
is  confident  that  he  has  seen  the  whole  form,  and  is  ready  to 
o:)nc]ude  the  experiment.  This  tendency  is  especially  marked 
when  the  lines  are: 

(a)     Short  and  disconnected.     PI.  I,  2  cc' . 
(d)     Included  lines.     PI.  I,  3  cc'. 

n.     For  the  more  subjectively  grounded  perceptions: 
(i)     Tendencies  affecting  the  number  of  lines. 
(«)    The  addition  of  lines. 

(i)     What  seem  to  be  purely  subjective  lines  appear,  to  a 

greater  or  less  degree,  with  all  observers,  and  are  included  tii 

nearly  all  outline  figures.     They  occur  throughout  the  whole 

experiment,  though  seldom  towards  the  end.     They  are  very 

^•eting  and  uncertain.     It  is  unusual  for  them  to  persist  for 

ire  than  two  obser\'ations,  or  to  be  at  all  constant  whether 

dificrent  obser\'ers  with  the  same  figure  or  for  the  same 

erver  and  the  same  figure  at  different  times.     The  only— 

that  a  dimly  defined — underlying  principle  is  that  of  sym- 

^.     PI.  I.  4^c*. 

^     Lines  which  more  definitely  conform  to  rule  are  added 

they  can  be  joined  to  the  ends  of  given  lines  and  run 

1  to  other  lines.     PI.  I,  5  cc'. 

Uncertainty  in  regard  to  number  of  lines.     Great  un- 

.y  is  shown  as  to  the  number  of  lines,  especially  in  those 

in  which  a  definite  form  or  direction  of  liuc  is  repeated. 

icc',  \dd\ 
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(2)  Those  relating  to  the  position  of  lines.  When  the 
figure  is  as  yet  ver>'  faint,  great  indefiniteness  in  respect  to 
position  is  shown.     PI.  I,  2  dd'. 

(3)  Those  relating  to  the  form  of  lines. 

(a)  Lines  which  are  nearly  straight  are  apt  to  seem  straight. 
Even  curved  lines,  when  shorter  but  slightly  carved,  occasion- 
ally appear  straight  at  the  beginning  of  au  experiment.     PI.  I, 

(6)  Very  occasionally,  feebly  sensed  straight  lines  appear 
curved.     PI.  I,  4  '^^'■ 

(f)  Very  often  the  '  cue '  to  form  is  taken  from  a  part  of 
the  figure,  and  applied  from  this  to  the  whoJe.     PL  I,  5  d  d'. 

III.  Individual  Illusions.  But  one  example  of  an  illusion 
characteri.stic  of  only  one  observer  was  found.  In  figures  which 
had  a  broken  outline,  y?  saw  dark  linescrossingthe  background 
and  cutting  the  outline  where  incomplete.     PI.  I.  6  dd'. 

These  illusions  do  not  occur  singly,  but  in  alt  manner  of  com- 
binations, the  illu.snrv  lines  themselves  sometimes  furnishing  a 
basis  for  further  ilhisions. 

B.  Perceptions  which  Bear  no  Traceable  Resemblance  to  the 
Given  Figure.  Toward  the  beginning  of  the  experiments,  and 
often  for  some  time  during  their  progress,  all  sorts  of  figures 
were  seen,  which  bore  no  apparent  resemblance  to  the  given 
figure  (PI.  I,  M.  W  2,  C).  For  some  observers — for  C  in 
particular — these  figures  formed  a  continuous,  ever-changing 
series,  lasting  until  the  real  form  definitely  appeared.  For 
others,  they  came  only  occasionally,  and  often  in  i.solated  ex- 
amples. Not  only  are  the  manner  in  which  they  appear,  and 
the  number  of  observations  duriu)^  which  they  remain  un- 
changed, matters  of  great  individual  diOerence,  but  their  num- 
ber, form  and  variety  are  also  most  characteristic.  Some  6  or 
7  types  of  figures  can  be  chosen  for  each  observer,  of  which  all 
other  forms  seen  are  but  modifications.  The  types  are  quite 
\t  for  the  different  observers, 

■tinction  was  made  by  the  ob^rvers  between  these  forms 
yse  which  were  undoubted   modifications  of  the  real 


•wer  part  of  Plate  I  shows  the  series  of  forms  seeo  with  a 

ite.     Tlie  letters  indicate  tlie  observers;  the  numbers  1>e]ow 

Inserled  simply  for  coa%-cnicnce  of  reference.     The  figures 

it  represent  the  form  given,  and  those  still  furlher  to  the 

■ndini;  across  the    paRe,   are    the  rorre<ipondinf;  series   of 

1.     The   small  /  tiiilicatcs   that  first  ihe  oue  ami    tlieu   the 

i  fi/urex  on  eitlier  side  wax  nern  during;  a  Bin^le  observa- 

'fnall  auinbtTs  >!ivc  the  number  ol  times  that  nothing  was 

all  niiiiihers  placed  above  the  fi^iire^  ^ive  the  nnmber  of 

ese  were   successively  seen.      W  i  and  C' are  tTaRtneats; 

■f  figores  in  the  other  seriea  has  been  sligblly  changed, 

i  are  oooe  the  lesa  typical. 
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figure.  They  were  spoken  of  as  mere  'impressions.'  The 
line  of  difference  was.  however,  not  sharply  drawn;  and  its 
drawing  did  not  seem  to  be  conditioned  upon  any  necessary  or 
intrinsic  difference  of  perception,  (i)  At  times,  the  'impres- 
sion' shows  decided  marks  of  being  influenced  by  the  real 
figure,  while  bearing  no  determinate  resemblance  to  it.  It  often 
happened,  <r.  g.,  in  the  cases  of/-  and  W{Pl.  I,  W  2,  3),  that 
the  impression  gradually  changed,  so  as  to  become  the  real 
figure.  (2)  The  impression  occurred  less  often,  and  was  less 
definite,  when  a  plain  gray  card  was  substituted  for  the  stimulus 
card.  When  we  add  to  these  facts  (3)  the  extreme  likelihood, 
rooted  in  the  nature  of  the  method,  that  the  observer  should 
utilize  slight  retinal  stinnilarious  for  the  building  up  of  the  final 
geometrical  forms,  we  seem  to  be  forced  to  the  conclusion  that 
the  '  impression  '  and  the  more  objective  '  perception  '  are  iden- 
tical in  kind.  The  apparently  contradictory  fact,  that  the  im- 
pression often  changed  entirely  from  one  observation  to  another, 
is  still  not  incompatible  with  the  theory  of  chance  local  excita- 
bility of  the  retina.  Experiments  are  now  in  progress,  whose 
object  is  by  variation  of  method  to  test  this  hypothesis,  and  to 
account  (if  possible)  for  the  form  preferences  of  the  individual 
observers. 

§  3.     The  Devslopment  op  the  Form. 

The  apparatus  was  so  disposed  that,  for  the  first  few  trials, 
the  observer  saw  no  form,  or  at  least  had  no  more  than  an 
*  impression.'  Presenlly,  portionsof  the  figure  began  toappear. 
The  form  might  begin  as  a  mere  '  suggession  '  of  something, 
and  then  flash  suddenly  out;  or  it  might  de\'eIop  regularly 
and  gradually.  What  portion  was  seen  first  seems  to  have 
been  a  matter  of  accident,  except  that  a  long  line  was  apt  to  be 
perceived  earlier  than  a  shorter  one.  The  figure  was  at  first 
extremely  faint,  in  some  cases  coming  and  going  so  often  that 
4  or  5  partially  different  figures  were  seen  during  a  single  ob- 
servation (PI.  I,  M,  M  I,  W3,  4).  Occasionally,  the  whole 
figure  would  seem  to  move,  or  the  lines  to  dance  aud  flicker  as 
their  brightness  Euctuated.*  Gradually,  iu  such  cases,  the 
figure  would  become  clearer;  a  definitely  marked  outline  re- 
placed the  narrow  streaks  of  light,  shading  off  into  the  back- 
ground, which  had  at  first  held  the  attention.  The  illusions 
of  §  2  were  to  be  noticed  from  the  moment  that  a  form  appeared 
at  all.  They  might  last  to  the  very  end  of  the  experiment, 
though  more  oflcu  they  disappeared  as  the  figure  became  more 
definite.  Now  and  again,  an  observer  reported  that  he  'felt* 
ao  irregularity  in  the  figure,  before  he  was  clearly  aware  of  the 


»G.  M.  Whipple:  Amer.  four,  of  Psych.,  IX,  570. 
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nature  of  tbe  irregularity  (PI.  I,  IV  i).  The  simpler  fiRures. 
and  tbe  more  regular  of  the  complex  figures  (those  composed 
of  parallel  lines),  were  the  more  directly  and  the  more  correctly 
perceived;  those  figures  produced  the  most  illusious  whose  lines 
offered  the  most  varied  foundation  for  them. 

SUMMARV. 

(i)  In  looking  at  forms  liminally  different  from  their  back- 
ground, we  are  likely  to  continue  lines  and  to  complete  figures, 
under  the  guidance  of  tbe  two  principles  of  symmetry  and 
similarity.  We  are  also  likely  to  round  angles,  and  to  neglect 
certain  lines  altogether. 

(2)  On  the  more  subjective  side,  we  have  but  an  indefinite 
idea  of  the  number,  form,  and  position  of  the  component  lines. 
Our  perception  is,  again,  guided  by  the  principles  of  symmetry 
and  similarity. 

(3)  Each  obser\'er  has  certa.in  habits  of  illusion,  or  certain 
typical  modes  of  associative  completion,  which  persist  with 
modification  throughout  his  records. 


ON  THE  CORRELATION  OF  MENTAL  AND  MOTOR 
ABILITY  IN  SCHOOL  CHILDREN. 


By  Wn.i,tAu  Chandlsr  Baclby,  M.  S..  Ph.  D., 
AtsistADt  in  Psychology,  Cornell  University. 


§  1.    Introduction. 

In  the  fall  of  1897  the  writer  began,  uuder  the  direction  of 
Professor  Jastrow,  of  the  University  of  Wisconsin,  a  study  of 
the  correlatiou  of  mental  efficiency  and  motor  ability  in  school 
children.  The  studies  of  Hancock'  and  Gilbert"  in  Worcester 
and  New  Haven,  tlie  investigations  of  Peckham'  in  Milwaukee, 
and  the  excellent  work  of  Porter*  in  St.  Louis,  had  paved 
the  way  for  a  study  of  this  kind,  The  radical  reforms  in 
educational  method,  all  directed  upon  a  more  complete  recogni- 
tion of  the  motor  element  in  school  work,  seemed  to  demand 
such  an  investigation.  The  old  proverb,  "  A  sound  raind  in  a 
sound  body,"  had  received  an  infusion  of  new  life,  and  the  prin- 
ciple which  it  adequately  expressed  found  an  extreme  form  of 
application  in  the  elaborate  organization  of  college  athletics. 
At  the  same  rime,  upon  the  intellectual  side,  the  rise  of  a  cer- 
tain '  muscular '  school  of  psychophysics,  and  still  more,  the 
prominence  of  a  strenuous  '  motor'  cult  in  art  and  fiction,  had 
done  much  toward  giving  an  unusual  importance  to  the  motor 
aspects  of  education.  All  this  was  augmented  from  a  strictly 
technical  standpoint  by  the  work  of  Porter  who,  after  correlating 
the  weight  of  St.  Louis  school  children  with  their  class-room 
records,  found  a  marked  tendency  toward  a  direct  relation 
between  weight  and  mental  'precocity.*  Weight,  he  then 
argued,  easily  stands  for  motor  ability;  hence  the  child  increases 
in  mental  efficiency  directly  as  he  increases  in  motor  ability. 

The  investigations  upon  which  the  following  sli:dy  is  based 


*  Hancock,  J.  A.:  A  PrelimiaBry  Study  of  l/lotor  Ability.  Pitda^ogicai 
Seminary,  Vol.  Ill,  pp.  9-39.     (October,  iS^.) 

•Gilbert.  J.  A.:  Researclics  on  the  Mental  »nd  Physical  DcTelopmcnt 
of  School  Children.  Studies  from  ihe  Vaie  Psy.  Lab.,  Vol.  II,  pp.  40- 
100.    CNoTember.  1894.) 

"Pefltham.  G.  W.:  TheGrowthof  Children,  6th  Annual  Report  IVis- 
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are  far  too  limited  in  number  to  admit  of  wide  generalization. 
The  results,  however,  differ  so  radically  from  those  of  Porter 
that  it  is  thought  advisable  to  publish  them,  not  with  the 
belief  that  they  will  be  accepted  as  conclusive  in  any  respect, 
but  with  the  hope  that  ihey  may  throw  at  least  a  glimmer  of 
light  upon  some  disputed  points,  as  well  as  offer  some  sugges- 
tions which  may  be  of  value  to  future  investigators. 

§  2.     Data. 

The  data  of  the  study  are  drawn  from  four  largely  independ- 
ent sources,  two  contributing  the  motor  and  two  the  mental 
data;  of  each  of  these,  one  source  was  experimental,  the  other 
nou-experituental. 

A.     The  Experimental  Sources. 

(a)  Motor,  The  motor  data  were  obtained  experimentally 
by  means  of  tests  designed  to  determine  motor  ability  in  five 
respects:  (i)  strength,  (2)  rapidity  of  voluntary  movement, 
(3)  accuracy  of  voluntary  movement.  (4)  control  of  voluntary 
movement  or  "  steadiness  "  of  motor  co-ordination.  (5)  amount 
and  character  of  involuntary  movement.  The  apparatus  used 
in  the  determination  of  these  points  will  be  described  in  detail 
later.  The  tests  were  designed  to  include  the  most  important 
factors  in  motor  ability,  excellence  in  motor  ability  being  meas- 
ured by  the  strength,  accuracy,  rapidity,  and  steadiness  of  vol- 
untary movement,  accompanied  by  a  minimum  of  involuntary 
movement. 

{b)  Mental.  The  experimental  sources  of  the  data  on  men- 
tal efficiency  consi.sted  of  various  types  of  reaction  times  as  rep- 
resenting quantitatively  the  mental  ability  of  the  subject,  men- 
tal excellence  being  represented  by  the  alertness  of  the  mind  in 
reacting  appropriately  to  given  stimuli.  These  tests,  which 
r  ii  jly  independent  study,  were  conducted  by  Miss 

:'-  in,  of  the  Univeraiiy  of  Wisconsin,  as  the  basis 

foi  »  '  thesis. 

/■'  <  Timeutal  Sources. 

lie  teachers  in  charge  of  the  various  pupils 

iii.nte  of  the  motor  ability  of  the  pupils  as  they 

the  process  of  the  school  work.     The  pupils 

crj- clever,"  "clever."  "medium,"  "awk- 

awkward,"     These  terms  were  later  trans- 

il  .symbols  for  convenience  of  manipulation. 

1  lie  mental  data  of  a  non-experimental  type 

•  two  ways,   (i)  From  class-standings,  as  recorded 

-rs:  the  purely  motor  studies — writing  and 

iiiualcd,  and  the  remaining  standings  aver- 
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aged  upon  a  scale  of  100  as  numerical  criteria  of  mental  ability. 
(2)  In  order  to  elimiuate  the  error  that  might  arise  from  dif- 
ferences in  standards  used  in  marking  by  the  several  teachers, 
the  estimates  of  Uie  latter  were  again  recorded, — this  time  the 
estimate  of  mental  ability  (independent  of  class  records)  being 
taken. 

C     Auxiliary  Data. 

(a)  Persona/.  The  name,  age,  and  grade  of  each  pupil  tested 
were  recorded  and  spread  upon  the  records  of  the  tests  together 
with  the  experimental  data. 

(*)  AnfhtvpomeMc.  As  material  fnr  possible  cx>rrelations  the 
following  facts  concerning  each  subject  were  recorded:  weight 
in  kg.,  height  in  mm.,  breadth  of  the  head  and  length  of  the 
head, — taken  at  the  usual  points, — both  in  mm. 

%  3.    Apparatus  and  Mbthod. 

Professor  Jastrow's  card-sorting  apparatus  was  used  in  obtain- 
ing the  react  ion- times  of  the  pupils.  It  will  be  found  fully 
described,  both  as  to  structure  and  use.  in  the  report  of  the 
American  Ksychological  Association  for  1S97. 

Following  are  brief  descriptions  of  the  various  pieces  of  appa- 
ratus used  in  the  motor  tests,  aud  of  the  methods  employed: 

(a)  The  Test  for  SUeiigth. 

(I)  Apparatus.  For  thia  test  a  dynamometer  of  a  peculiar  type  was 
cotistracted.  To  the  side  of  a  fixed  rectangular  wooden  (mine.  Htamd- 
ing  about  55  cm.  from  the  floor,  a  BpriitK  balance  was  attached.  An 
upward  puU  on  the  lower  of  a  pair  of  grip-handles  was  transmitted  by 
a  lever  uiovenietit  to  the  spring  of  the  balance.  This  balance  was  Sited 
with  the  usual  recording  scale;  bat  in  order  to  render  the  readinga 
more  exact  the  scale  waa  discardeil  in  practice,  and  it*  ptiinter  U4ed  to 
move  an  arm  10  cm.  long,  so  fixed  upon  a  pivot  that  the  free  end 
described  an  arc  of  KulScicnt  amplitude  to  ndnitt  of  sitiall  graduations. 
The  scale  was  then  delerminrd  empirically,  and  graduated  in  kg. 

(»)  Method.  The  grip-handles  were  adjqstcd  liy  tLumb-screws  to  the 
desired  distance  (which,  of  cnursc.  varied  with  the  size  of  the  sabject'i 
hand);  the  height  of  the  standard  was  aot  adjustable,  but  two  small 
movable  platforuis  rendered  the  apparatus  available  for  subjects  of  alt 
heights.  Each  subject  was  given  three  trials,  being  directed  each  time 
to  grip  the  handles  as  tightly  as  possible  with  the  right  hand.  The 
readings  were  recorded  and  averaged. 

(*)  The  Test  for  Rapidity  of  Movement. 

(l)  Apparatus.  "Trilling"  a  Morne  key  with  the  right  forefinger 
was  the  test  used  to  determine  rapidity.  The  key  was  connected  {a) 
with  a  drj-  battery  of  two  cells,  and  (b)  with  an  automatic  recorder. 
The  entire  apparatas  was  securely  fastened  to  a  board  (37.3  cm.  square) 
which  was  placed  on  a  table  of  the  size  used  in  the  kindergarten. 

(a)  Method.  The  subject  was  seated  before  the  table  and  directed 
to  "trill  "  the  key  as  rapidly  as  possible.  As  soon  as  the  subject  was 
able  to  luanipulate  the  key  readily,  the  operator  switched  io  the  cur- 
rent which  started  the  recorder.  The  current  was  kept  on  for  10 seconds, 

>Ttie  lutfrp>vir<I  rpndrf  mftv  br  rclerrtd  to  the  divcHwloii  of  appnrvtits  In  the 
cour«r  cil  a  ^tnrfy  on  a  lupic  iclutcd  lo  lh«  prcacut.  by  W.  I.  Bryan.  Amrr.  Jamr.^ 
ny\h  ,  V,  pp.  u^-3<n 


at  tlie  end  of  which  lime  the  opertitor  opened  the  switch,  the  subject 
coDtinninfT  to  operate  the  key  for  a  few  seconds  after  the  current  bad 
beeu  shut  off.  Three  successive  lecords  were  taken  in  this  way,  and 
the  resulu  avenged. 

(0  The  Test  for  "  Steadiness  "  of  Motor  Co-ordiuation. 

(it  Apparatus.  For  tbi,8  teat  a  complicated  scroll-plate  nasdevised. 
A  thin  sheet  of  lin-fotl  was  carefully  siuootbed  out  ami  wiixeil  u{>on  a 
piece  of  pl&te  glass.  ITpon  this  foil  a  scroll  diagram  was  first  traced 
oat  aud  tocn  cat,  leaving  a  slit  l  nttu.  wide.  This  slit  was  coDtinuoDS 
through  all  the  complicatious  of  the  scroll,  but  for  convenience  its 
coarse  was  divided  iuto  foar  sections,  each  representing  a  peculiar  type 
of  movt'incut.  The  positive  pole  of  the  battery  was  connected  with  the 
edge  of  the  foil,  the  nejtative  pole  with  a  tracing  needle  ninde  by  insert- 
ing a  sewing  needle  into  the  end  of  b  pencil  holder  and  connecting  it 
with  the  battery  by  tiiefins  of  a  fine  wire. 

(3)  Method.  The  t>croll'plate  was  fastened  upon  the  board  used  in 
the  rapidity  lest,  the  subject  wrts  seated  before  it,  given  the  pen,  and 
directed  totrace  the  pattern,  being  cautioned  that  he  was  to  keep  to 
the  middle  of  the  slit,  cvtry  ftiilure  to  keep  away  from  the  foil  being 
recorded  by  a  tap  of  an  electric  bell  which  was  thrown  into  the  circuit. 
The  taps  of  the  bell  were  recorded  for  eath  section  of  the  scroll,  aa 
well  as  the  time  for  each  section,  the  total  number  of  taps,  and  the 
total  time. 

(rf)  The  Teat  for  Accuracy  and  Constancy  of  Voluntary  Morcracnts. 

(1)  Apparatus.  This  test  wb»  made  by  a  recording  target  (30x30 
cm.)  mounted  upon  a  table  {\Wt  the  one  used  in  the  la^t  two  tests), 
the  target  being  inclined  backward  to  make  an  angle  of  45"  with  the 
table-top.  The  target  consisted  of  a  wooden  frame  with  a  solid  back, 
the  frame  being  fastened  to  tbe  back  by  means  of  binges.  Into  this 
frame  a  sheet  of  paper  was  ineierted  having  marked  upon  its  center  a 
black  bull's  eye  10  mm.  iu  diameter.  Meliind  this  were  a  sheet  of  car- 
bon jiaper  and  a  sheet  of  record  paper  upon  which  the  iinpre&sions  were 
preserved. 

(a)  Method.  Tbe  subject  was  placed  two  m.  away,  facing'  the  target, 
and  was  prevented  from  approaching  nearer  by  a  movable  upright. 
He  was  given  ten  marbles  and  directed  to  toss  them,  one  at  a  time, — 
attempting  to  strike  the  bull's  eye  at  each  trial.  After  the  ten  marbles 
had  been  tossed  tbe  sheet  was  removed  (after  first  receiving  the  im- 
pression of  the  bull's  eye  for  reference  in  later  measurements).  This 
process  was  twice  repeated,  making  three  rcconli>  in  all. 

These  records  were  treated  in  two  ways.  In  the  first  place  the  dis- 
tance of  each  impression  from  the  center  was  measured  in  mm.  for  the 
determination  of  the  constant  error  of  each  sheet.  The  constant  errors 
of  the  three  sheets  belonging  to  each  subject  were  then  averaged,  and 
the  result  recorded  as  an  index  of  motor  accuracy.  Then  the  aver> 
age  error  was  computed  (per  rent.)  for  each  sheet,  the  three  percent- 
ages of  each  subject  being  again  averaged  as  an  index  of  constancy  of 
movement.  , 

(*)  The  Test  for  Amplitude  of  Involnntary  Movement. 

(i)  Apparatus.  The  apparatus  used  for  determining  the  amplitude 
ol  involnntary  movement  was  the  automatograph  designed  by  Professor 
Jastrow  and  known  by  his  name.  A  full  drscription  will  be  found  iu 
tbe  Amtrican  Journal  of  Psychology,  Vol.  IV,  pp.  398-407. 

(2)  Method.  The  automatograph  was  placed  upon  the  table,  tbe 
snbiect  being  directed  to  stand  before  it  in  such  a  positioa  that  the 
median  plane  of  bis  bo<Jy  made  an  angle  of  45**  with  the  edge  of  the 
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automatograph  opposite  the  recording  pencil.  The  attention  of  the 
subject  was  then  coocentrated  npou  a  metrODome  placed  upon  a  table 
two  m.  ill  front  of  liim.  This  uietronoiiie  vwas  set  at  12a  b^nts  per 
miaute,  and  the  subject  was  directed  to  count  the  beats  up  to  120,  rais- 
ing his  right  band  aod  resting  it.  tips  of  the  fingers  down,  upon  the 
npper  plate  of  the  automatograph,  when  he  began  to  count.  .%!  the 
(Uiute  time  the  operator  dropped  the  pt-nctl  upon  the  recording  pla.te, 
leaving  it  there  until  the  aunject  had  completed  the  counting.  Three 
records  of  this  kind  were  taken.  The  total  amplitude  oi  moTement  was 
measured  upon  each  record  by  means  of  a  sliding  compass,  the  aver- 
age of  the  three  record-amplitudes  thus  obtained  beiug  taken  as  an 
inverse  index  of  the  subject's  excellence  in  the  test.  While  every  pre- 
caution  was  taken  to  make  these  lueas are m cuts  as  exact  as  possible, 
they  must  stiH  be  interpreted  rather  as  approximations  than  as  exact 
determi  nations. 

§  4.    Results. 

The  tests  were  begttn  December  13,  1897,  at  the  Fifth  Ward 
School,  in  Madison,  and  continued  daily  (during  the  school  ses- 
sioua)  until  the  first  of  May,  1898.  Each  test  occtipied  from 
twenty-five  to  forty-five  minutes,  the  average  being  about  thirty- 
five  minutes.  In  all  one  hundred  and  sixty  tests  were  made  for 
motor  ability,  and  one  hundred  and  seventy-five  for  mental 
ability  (reaction-times).  Of  these  two  series  of  tests  one  hun- 
dred and  ten  were  upon  the  same  pupils.  For  both  tests  addi- 
tional data  were  collected  from  the  school  records  and  from  the 
teachers'  estimates  as  described  above,  but  only  for  Ihose  who 
underwent  the  motor  tests  were  auEhropo metric  data  tabulated. 

Method  of  Treating  the  Data.  The  entire  '  motor,'  '  personal ' 
and  '  anthropometric'  data  were  spread  upon  four  large  sheets 
of  ruled  paper.  In  this  way  the  material  was  arranged  in  such 
a  manner  as  to  render  it  easy  of  manipulation.  To  the  data  thus 
arranged  were  added  from  time  to  time  the  class  standings  of 
the  subjects  as  obtained  from  the  teachers'  registers  and  the 
teachers*  estimates  of  mental  and  motor  ability  as  translated 
into  numerical  terms,  together  with  the  "indices"  (to  be 
described  later)  of  the  mental  alertni^s  and  motor  ability  of  each 
subject  as  gained  from  the  tests  upon  reaction-times,  and  from 
the  motor  tests. 

The  data  as  thus  arranged  were  first  examined  with  a  view 
to  determine  general  relations.  The  various  columns  were 
averaged,  and  from  these  averages  curves  of  distribution  were 
plotted. 

Aside  from  this  general  treatment  spetHal  correlations  were 
made  in  the  following  manner. 

The  quantitative  results  of  each  important  test  were  divided 
into  five  classes  of  thirty-two  subjects  each,  the  thirty-two  hav- 
ing the  highest  records  in  each  case  being  placed  in  the  first 
class  (designated  Class  AA),  the  thirty-two  having  the  lowest 
being  grouped  la  the  last  class  (Class  XX),  while  the  remain- 
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ing  ninety-six  were  similarly  grouped  into  three  intermediate 
classes  (Classes  A.  M  and  X)  in  the  order  of  their  excellence. 
The  data  as  arranged  in  this  way  for  each  test  were  spread  upon 
separate  sheets  (one  sheet  for  each  classj.  and  upon  these  same 
sheets  were  also  placed  the  remaining  data — mental,  motor,  per- 
sonal, or  anlhropometric — which  we  wished  to  correlate  with 
the  given  test,  each  line  of  figures  across  the  page  representing 
the  results  given  by  the  same  subject  in  the  various  tests.  The 
vertical  columns  were  then  averaged,  and  a  single  correlation 
was  completed. 

Ati  example  of  the  procesa  may  make  it  clearer.  We  will  suppose 
the  resulbtoftUeilyiianiomcter  test  to  have  been  arranged  in  five  groups 
as  jast  described.  It  is  desired  to  correlate  with  tlitft  dynamometer 
test  tbe  standing  obtained  from  the  school  reg^isters.  Along  with  the 
traasfer  of  the  ayuamoineter  stauiUngs  frotm  the  general  sheet  to  the 
correlation  sheet,  the  class  standings  are  also  transferred,  the  dyna- 
mometer record  ot  each  pupil  beinif  placed  iipiin  its  appropriate  ftheet 
and  the  cUits  standing  of  the  subject  represented  being  placed  in  an 
adjacent  column.  When  (he  vertical  columns  are  averaged,  the  gen- 
eral average  dynamometer  standing  of  the  thirty-tvo  sabjects  who 
were  the  best  in  the  test  is  shown,  and  beside  it  is  the  average  class 
standing  of  these  thirty-two  best  dynamometer  subjects.  By  this  means, 
after  averaging  the  rematning  sheetH  in  the  same  war,  we  arrive  at 
what  wc  may  term  a  single  or  simple  correlation,  that  is,  a  correlation 
of  five  groups,  of  a  more  or  less  uniformly  varying  scale  of  excellence 
in  tbe  given  lest, with  the  average  class  standings  of  thenc  same  gronps. 
Prom  this  a  curve  may  be  plotted,  thi?  five  avcragt-B  of  the  correlating 
test  being  the  five  points  of  the  carve  as  measured  from  one  co-ordinate 
in  terms  of  the  6ve  average<t  of  the  data  with  which  the  given  te^t  is 
correlated. 

This  method  may  be  complicated  by  the  following  process. 
After  making  a  simple  correlation  as  above,  arrange  the  data 
which  have  been  correlated  with  the  given  lest  in  five  similar 
groups  of  thirty-two  subjects  each,  arranged  in  the  order  of  ex- 
cellence as  represented  by  these  data- 

To  continue  the  above  instance.  If,  after  correlating  the  dynamom- 
Cler  teat  with  the  class  standings  singly  as  was  described,  it  is  wished 
to  make  a  double  correlation,  the  class  standings  may  t>e  atrauged  iu 
five  claftse*  according  to  their  degrees  o(  excellence-  Beside  each  snb- 
jecL's  class  standing,  his  dynamometer  tc»t  may  be  recorded.  These 
sheets,  averaged  as  ocfore,  will  give  the  average  dynamometer  results 
for  each  group  of  subjects  arranged  in  order  of  class  standings.  If  a 
cnrve  is  plotted  from  this  latter  correlation  upon  the  ■'sme  co-ordinates 
as  the  cutv*:  of  Ilie  former  correlation,  fttid  if  c«ie  is.  taken  to  liflve  the 
order  of  cjcccllence  in  each  case  proceed  from  left  to  right  upon  the 
abscissa,  and  from  below  upward  upon  the  ordinate,  the  following  con- 
ditlouB  may  be  observed  : 

(i)  If  the  two  curves  have  a  general  N.  6.  (oortbeasterlyl  direction 
(i.e.,  from  the  meeting  point  of  the  co-ordinales  to  the  upper  right 
band  corner  of  the  crosD-aection  sheet),  the  correlation  is  direct ;  t.  f., 
tbe  order  of  excellence  in  the  one  case  liears  a  direct  relation  to  the 
order  of  excellence  in  the  other  caac. 

(a)  If  the  curves  have  a  general  S.  5.  (southeasterly)  direction,  the 
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correlation  is  antagouislic,  i.  e.,  the  onler  of  excclleuce  id  the  one  case 
bears  aa  inverse  relatiou  to  the  order  of  excellence  in  the  other  case. 

(^)  If  the  curves  cross  each  oilier  at  right  angles,  the  correlation  Is 
indifferent,  the  de^ee  of  indiHerence  dependiug  apoa  the  degree  to 
which  the  angle  approaches  90''. 

It  may  be  well  to  add  that  these  couclusions  cau  be  reached 
less  satisfactori])'  from  the  fiugle  correlations,  thegeueral  direc- 
tion of  the  single  curve  giving  some  index  as  to  the  character 
of  the  correlation, — always  providing  that  the  order  of  excel- 
lence is  as  described  above. 

The  Motor  and  Menial  Indices.  The  terms  *'  motor  index  " 
and  "mental  index"  appear  in  several  places  iu  the  Tables. 
The  motor  indices  were  derived  as  follows:  The  results  of  each 
test  were  arranged  in  the  precise  order  of  their  excellence;  the 
highest  was  then  given  an  arbitrary  value,  999,  the  others  were 
given  values  in  order  down  to  840  (which  exhausted  the  160 
stibjects).  The  process  was  completed  for  five  tests,  viz.,  the 
tests  for  rapidity,  accuracy  and  steadiness  of  voluntary  move- 
ment, the  test  for  strength,  and  the  test  for  amplitude  of  invol- 
untary movement.  Then  these  five  motor  standings  of  each 
subject  were  averaged,  and  an  arbitrary  symbol  was  obtained 
which  represented  the  motor  ability  of  each  subject.  This  was 
called  the  motor  index.  Proceeding  in  the  same  general  way 
we  obtaineti  a  mental  index  from  the  mental  tests  and  from  the 
clas.s- records.  This  mental  index  was  taken  to  represent  men- 
tal alertness,  the  handling  ttme  involved  in  the  reaction  experi- 
ments having  been  determined  and  eliminated. 

The  Tewhers^  Estimates.  These  were  translated  into  numer- 
ical terms  according  to  the  following  scheme.  Motor  ability: 
very  clever.  5;  clever,  4;  medium,  y,  awkward,  2;  very  awk- 
ward, I.  Mental  ability:  very  bright,  5;  bright,  4;  medium,  3; 
dull,  2;  very  dull,  i. 

§  5.    Interpretations  and  Conclusions. 

(a)  Comparisons  of  the  various  Motor  Tests  with  the  Class 
Standings.     Double  correlations. 

In  the  following  Tables  the  data  mentioned  first  form  the  criteria  for 
the  division  into  the  classes, — AA,  A,  M,  X  and  XX.  That  is,  in  the 
first  part  of  the  following  Tabic  the  class  AA  represents  the  thirty-two 
aubjccis  who  stftod  highest  in  llie  test  for  strength  ;  the  average  0/  the 
class  standings  of  these  thirtv-two  is  gircn  directly  below  the  figures 
which  iudiciite  the  number  0/  kg.  which  they  registered  on  the  uyoa- 
mometer.  In  the  second  part  ofthc  Table  the  class  AA  represents  the 
thirty-two  who  had  the  highest  class  standings.  The  average  dyna- 
mometer '  pnll '  of  these  thirty-two  ia  placed  directly  below  their  aver- 
age class  standing. 
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AA. 

A. 

M. 

X. 

XX. 

33.0 

75-4 

35-9 
80.0 

33. 0 
8397 

18.0 

857' 

I3» 

82.92 

93.7 

21.3 

85.7 
19.7 

8.^-0 

22.3 

74-0 
24.7 

67.9 
25.8 

Tabls  I, 
Correlation  of  the  Tf it  for  Strength  and  Class  Standings. 
Ci.Asa. 
D/Qamometer, 

Standintjs, 

Standtags, 
DyDatnoni*ter, 

The  above  Table  shows  a  decidedly  inverse  relation  between 
mental  ability,  as  indicated  by  class  standings,  and  motor  ability, 
as  indicated  by  the  dynamometer  records. 

TabiiB  II. 

Correlation  of  the  Test  for  Rapidity  of  Voluntary  Movement  and 
Class  Standings. 

Class.  aa.  a. 

'Trilling,'  65.51  56.96 

SUndiog*,  80.31  82.18 

Staodinga  93.7  87.5 

'Trilling.'  53.3  50.7 

This  Table,  in  both  its  parts,  is  not  conclusive.  If  the  curve 
were  plotted  it  would  be  '  indifferent.' 

Tablu  I  if. 

Correlation  of  the  Test  for  Steadiness  of  Voluntary  Movement  and 
Class  Standings. 

AA.  A. 

68.6  115.28 
78.1  81.44 

82.7  87.5 

64.8  1450 

A  curve  plotted  from  Table  III  would  show  a  decidedly 
inverse  relation  between  mental  ability,  as  indicated  by  class 
standings,  and  motor  ability,  as  indicated  by  the  tracing  test. 


X. 

XX. 

48.42 

79  39 

40.33 
7930 

74.0 
51.6 

67.Q 
53.6 

Class. 

AA. 

A. 

M. 

X. 

XX. 

•  Tracing '  Errors, 
Staudingi, 

68.6 
78.1 

115-28 

81.44 

145.5 
77.1 

176.7 
82.45 

329.3 

90.81 

Stmndings, 
•Tracing'  Rrrora, 

82.7 
164.8 

875 
1450 

83.0 
133- 1 

74.0 
I35I 

67.9 

Tablb  rv. 

Correlation  of  the  Test  for  Accuracy  of  Voluntary 
Class  Standings. 

Movement 

and 

Ct-Asa.                                AA. 

A. 

M. 

X. 

XX. 

•  Target  •  Test,                       74.2 
Class  Staadings,                 78.2 

rs 

ri2.2 

84.3 

127.7 
81.8 

149.0 
83-9 

Stand  iogs.                           93.7 
'Target'  Teat,                     113.1 

87.5 
1 16.2 

8^.0 

108.4 

74.0 

959 

67.9 
102.5 

This  Table,  like  the  preceding,  shows  a  predominantly  inverse 
relation  between  motor  ability  and  mental  efficiency.  The  curve 
which  might  be  plotted  from  it  would,  however,  be  less  uniform 
than  that  of  Table  III. 
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Tabu  V. 

Correlation  o/ the  Test /or  Amplitude  of  Involuntary  Movement  and 
Class  Standings. 

Culm*.  AA.  a.  M.  X.  ZX. 

AntofflBtograph,  46.3  69.9  86.9  ^.9         I37*9 

SUndingB,  81.8  81.9  Si^  83.5  79*0 

Stuidings.  oa.y  87.5  83.0  74.0  *7'9 

Antomatogrmph,  86.0  83.1  934  83.6  83.8 

The  curve  from  Table  V  would  probably  be  daased  as  *  indif- 
ferent,' although  it  would  show  a  very  slight  tendency  toward 
the  *  direct '  relation^p. 

Tabx3  VI. 

Correlation  of  the  lest  for  Constancy  of  Voluntary  Movement  and 
Class  Standings. 

Qi-aa.  AA>  A.  H.  X.  XZ. 

Constancy  Index,  39.1a         34.3  39.7  43.8  jx. 

Standings.  81.51         85.03         76.73         83.50 


39.1a 
81.51 

34-3 
85.03 

3S-7 
76-73 

93.7 

40.5 

87.5 
40.3 

83.0 

39-5 

Standings,  93.7  87.5  83.0  74-o  67-9 

Constancy  Index,  40.5  40.3  39.5  4i'8  38.9 

The  curve  for  Table  VI  would  be  rather  less  '  indifferent ' 
than  the  curve  for  Table  V,  and  the  tendency  wotUd  be  toward 
an  '  inverse '  relation. 

Tabi^  VII. 

Correlation  of  the  General  Motor  Index  and  Class  Standings. 

Class.  AA.  A.  H.  X.  XX. 

Motor  Index,  961.8         938.3         934.3         909-0         881.9 

SUndlngs,  77.8  80.0  83.6  83.8  84-7 

Standings,  93.7  87.5  83.0  74-0  67.9 

Motor  Index,  917-3  907.1  933.8  93X.O  93X>05 

In  this  Table  the  individual  discrepancies  of  the  preceding 
Tables  are  eliminated,  and  the  curve  would  show  a  very  marked 
inverse  relation  between  motor  ability,  as  represented  by  the 
various  tests,  and  mental  efficiency,  as  represented  by  the  class 
standings. 

{b)  Comparisons  oftheTeachers' Estimates  of  Mental  Ability 
with  Class  Standings  and  with  the  Motor  Index. 

Tablb  vni. 

Correlation  of  Teachers'  Estimates  of  Mental  Ability  and  Class 
Standings. 

Class.  aa.  A.  U.  X.  XX. 

Estimates,  4.63  4.0  3.16  3.87  1.39 

Standings,  90.5  86.38  77.0  83.43  7'>9 

This  single  correlation  indicates  that  there  is  no  appreciable 
discrepancy  between  the  teachers'  estimates  of  mentid  ability 


302 


BAOLBT : 


and  the  values  taken  from  the  class  records  as  representing  men- 
tal ability. 

Table  tX. 

Correlation  of  the  Teackers'  Estimates  of  Afentat  Ability  and  the 
Motor  Index. 


CUIM. 

Motor  Index, 
Rstimalcs, 

Estimates, 
Motor  Index, 


9^4-3 

3-46 


X. 

909.0 
336 
i.87 

9133 


While  this  Table  lacks  the  uniformity  of  Table  VII ,  the  inverse 
relation  is  more  thau  indicated. 

CO  Comparison  of  Reaction  Times  with  Class  Standings  and 
with  the  Motor  Index. 

Table  X. 
Correlation  of  Reaction  Times  and  Class  Standings. 
Class.  AA.  A.  M.  X.  XX, 

Reaction  Times,  11.5  15.7  17. i  19.0  aa-T 

SUodiags,  78.8  8a. 2  S0.6  82.3  77.3 

This  Table  shows  a  discrepancy  between  the  indices  of  men- 
tal ability  as  represented  by  class  standings  and  by  reaction 
times.  The  relation,  however,  is  not  inverse,  but  rather  indif- 
ferent, the  children  whose  reaction  times  are  nearest  the  norm 
having  the  best  class  standings,  while  those  who  are  particu- 
larly alert  and  those  who  are  particularly  slow  iu  reaction  are 
alike  deficient  in  mental  efficiency  as  represented  by  the  class 
standings. 

Tabus  XI. 

Ccrrelaiion  0/  Reaction  Times  and  Motor  Index. 

Ci^BB  AA.  Ik..  M.  X.  XX. 

Reictiou  Times,  13.5  15.7  17.1  190  23.7 

Motor  Index,  928.6  930.9  935-2  928.6  93S>' 

Table  XI,  like  Table  X,  is  inconclusive,  but  shows  a  ten- 
dency toward  an  inverse  relation  between  mental  ability,  as 
represented  by  reaction  times,  and  motor  ability,  as  represented 
by  the  motor  index. 

(rf)  The  Elimination  of  the  Age  Factor. 

In  the  above  determinations  the  tendency  toward  an  inverse 
relation  between  mental  and  motor  ability  is  quite  decided,  even 
•when  mental  ability  is  represented  by  two  values  as  indifferent 
as  regards  each  other  as  are  the  reaction  times  and  the  class 
standing.^.  The  factor  of  age,  however,  has  not  been  consid- 
ered, and  it  might  very  well  be  pos.sth]e  that  this  variable  fac- 
tor would  compensate  the  difierences  which  we  have  found.  The 
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results  which  were  obtained  demonstrated  conclusively  that 
general  motor  ability  increased  with  growth,  but  the  rela- 
tion between  growth  and  mental  ability  was  not  so  clearly 
sfaowc.  There  is  no  altemalive,  therefore,  but  to  eliminate 
in  one  way  or  another  the  factor  of  age.  To  do  this  the 
following  course  was  pursued.  The  subjects  were  divided 
into  five  groups  of  Ibirty-two  each  upon  the  basis  of  age, 
the  thirty-two  oldest  subjects  being  placed  in  Class  AA, 
the  thirty-lwo  youngest  in  Class  XX,  and  the  remainder 
divided  between  Classes  A,  M  and  X  in  the  order  of  age. 
Each  of  these  classes  was  then  treated  exactly  as  the  entire 
one  hundred  and  sixty  subjects  were  treated  in  the  first  in- 
stance, except  that  each  was  divided  into  four  classes  of  eight 
subjects  each,  instead  of  iulo  five  classes  of  forty  subjects  each. 
The  principle  of  division  varied  according  to  the  information 
which  was  desired.  Each  Class  (AA,  A,  M,  X,  and  XX)  was, 
for  example,  divided  into  groups  of  eight  with  regard  to  the 
motor  index,  or  with  regard  to  weight,  or  with  regard  to  mental 
ability.  In  the  last  named  case  a  slight  departure  was  made 
from  the  former  treatment.  A  '  mental  index  '  was  established 
for  each  subject  in  exactly  the  same  way  that  the  motor  index 
had  been  established,  except  that  only  the  class  standings  and 
the  reaction  times  were  used  in  the  determination.  By  the  aid 
of  these  mental  and  motor  indices  the  comparison  of  mental 
ability  and  motor  ability  can  be  made  with  much  more  nicety 
than  was  possible  under  the  former  procedure. 

Tablk  xn. 

Comparison  of  Mental  and  Motor  Ability  with  Age  Factor  flimiuated. 


A«e. 


Averftges. 


Class  AA. 


Motor 
Intl'cx. 


963.1 

967.9 

943- .J 
944-8 
926. 5 


Menial 

Judex. 


8946 
903.6 
939  5 
95a-> 

^4  5 


Class  A. 
(jud  b«At  Ar. 
Motor  Inilcx.) 


Motor 
Index, 


941.3 
947.8 
931.0 

90a.  a 


McnUl 

Index. 


8947 
9258 

927.6 

9501 

948.J 


928.9     906.8       928.6     909.3      916. 1     933.7  I    890.2     926,8 


ClBM  X. 
(Jtd  bMt  A». 

Motor  Index  } 


Motor    Menlalj 
ladex-    ludez. 


9»7-3 
919.8 
921.3 

9425 
958.0 


Cla>»  XX. 

(Lowest  A«. 

Motor  Index.]' 


Motor    McaUl 
ludex.    Index. 


908.0 

899.6 
887,6 
881.4 
874.5 


929.3 
930-7 
901.6 

9385 
934-a 


isl  half,  avera^«  motor  index 928.7 

**      "  '■         tneotal     "         908.0 

pd  half,  average  motor  index 903-1 

"      "  "         mrtiin]     "         93(>-3 


The  above  Table  shows  very  plainly  the  general  tendency 
toward  an  inverse  relation  between  mental  and  motor  ability. 


also  shows  that  the  law — if  it  be  a  law — is  subject  to 
ous  individual  variations;  and  the  discrepancies,  espe- 
in  Class  X,  indicate  that  at  certfliu  periods  of  growth  the 
n  between  the  two  factors  may  be  quite  the  reverse  of  the 
D  in  general. 


I 


S   .2 


M  5  :: 


M 

B      K 

■< 


^    E 


^    - 
^    I 

is 

^- 

S 


n 

■ 
• 

H 

00 

^     M 

(f  O^  <y-  (TOO 

0  «  ■*«>  eT- 
lid  r^«o  o»»^ 
00  r^io%5  <o 

s 

5l? 

t-f»0O  ff-oo 

00 

0«  O  0>  ff-m 

0* 

5> 

00 

Sm 

AC 

3^ 

Hi*       w 

li 

< 

1 

«^rvO*0  rn 

00 

52 

fin  tT\r*  t^ 

tC  00  od  r*  <d 

Pt   1/5  -"  —  5> 
ff>  0^  0^  O^CO 

M 

> 

si 

a 

< 
< 

8 

S 
u 

-2c 

noo  o  n  n 

10 

£ 

1-5 

rid  ««i  jp 

^  ON  C^  VI  v^ 

n 

3« 

• 

o 

5*s»<S 

S 

• 
u 

< 

lllll 

C   S  -1  ^  >■ 

9v  rjcO      f*  "^OO 


Hi 

M 

-■S  « 

«  2  « 
>  So 
u 
be 

a. , 
*)  -  - 


H.S 

.5  3 
>  H  « 


^  - 

V  ■ 

>■ 
m 


J3 


J3 

•8  — 


table  does  not  indicate  such  a  direct  relation  between 
nd  mental  ability  as  Porter  found  iu  his  invcstiga- 
n  St.  Louis  school  children.      On  the  other  hand, 
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the  relation  between  weight  and  motor  ability,  with  the  age 
factor  eliminated,  while  slightly  direct,  is  mainly  indifferent. 

(«)  Other  Correlations. 

The  correlations  which  have  been  given  above  did  not  exhaust 
the  data  collected.  Each  set  of  determinations — personal,  anthro- 
pometric, motor  and  mental — was  correlated  with  every  other 
set  of  determinations,  with  the  hope  of  discovering  some  uniform 
relation  between  the  various  factors.  .To  present  the  complete 
Tables  exhibiting  these  correlations  would,  of  course,  be  quite 
out  of  the  question  within  the  limits  of  the  present  paper.  ,&me 
"^  \h^  p"^*''^-**"r'^"'*''"*-i*ffnAliiffiTina.jirp|  hoi^ver,  indicatraln 
the  following  summary. 

1 .  Under  the  conditions  of  the  investigation,  and  with  the 
children  that  were  tested,  there  is  a  general  inverse  relation 
between  motor  and  mental  ability;  those  who  are  the  '  brighter ' 
pupils  and  those  who  have  the  quicker  reaction  times  being,  as 
a  rule,  deficient  in  motor  ability,  while  those  who  are  best  devel- 
oped physically,  who  are  the  strongest,  who  have  developed 
motor  '  control '  to  the  greatest  extent,  are  generally  deficient  in 
mental  ability.  This  rule,  however,  was  found,  with  the  children 
tested,  to  have  numerous  individual  exceptions,  and  a  varying 
validity  at  different  periods  of  devdopment. 

2.  There  seems  to  be  little  direct  relation  between  mental 
ability  as  represented  by  reaction  times,  and  mental  ability  as 
represented  by  class  standings,  except  that  excellence  in  either 
of  these  directions  is  apt  to  be  accompanied  by  a  deficiency  in 
motor  ability. 

3.  There  is  a  gradual  increase  of  motor  ability  with  age.  The 
increase  in  mental  ability  is  not  so  well  marked. 

4.  In  general,  the  boys  slightly  surpass  the  girls  in  motor 
ability,  while  the  reverse  obtains  in  mental  ability. 

5.  Regarding  cranial  capacity  as  indicated  by  the  head  girths, 
we  notice  a  significant  trend  toward  an  inverse  rdation  between 
mental  ability  and  head  girth. 


EXPERIMENTAL  STUDY  OF  THE  MENTAL  PRO- 
CESSES OF  THE  RAT.     11. 


By   WirXARD  S.   SMAtL. 
Honorary  Fellow  in  Psychology,  Clark  Dniversity. 


The  present  paper,  which  supplements,  in  a  measure,  two 
former  papers,  (yim.  Jour.  Psy.  Vol.  XI,  Nos.  i,  2),  presents 
in  detail  the  results  of  some  further  cxperimcutal  studies  upon 
the  mental  life  of  the  rat.  Primarily  a  study  iu  uiethod,  an 
attempt  to  obwrve  this  animal  under  approximately  experi- 
meutal  conditions,  the  methods  and  de%'ices  have  worked  well 
enough  to  warrant  considerable  confidence  in  the  results,  and 
the  inferences  therefrom.  The  paper  describes  the  apparatus 
used  and  the  conditions  of  experiment,  gives  a  detailed  account 
of  a  typical  series  of  experiments,  compares  the  intelligence 
of  wild  rats  and  the  tame  white  rats  (same  variety)  upon  the 
basis  of  these  experiments,  discusses  brie6y  the  general  form 
or  character  of  animal  inlelligence,  and  makes  some  suggestions 
in  regard  to  the  menial  facts  involved  in  solving  the  problems 
set  in  the  tests.  It  is  not  in  any  sense  a  sy.stematic  rat-psy- 
chology. 

Apparatus  and  Conditions  of  Expbrimknts. 

The  aim  in  these  experiments,  as  indicated  above,  was  to 
make  observations  upon  the  free  expression  of  the  animal's 
mental  processes,  under  as  definitely  controlled  conditions  as 
passible;  and,  at  the  same  time,  to  minimize  the  inhibitive  intlu- 
euce  of  restraint,  confinement   and    uufamiliar  or   unnatural 
circumstances.     Fear,  which  in  lack  of  a  better  term,  may  be 
used  to  include  the  three  influences  just  noted,  and  too  great 
diflSculties  are  the  things  most  rigorously  to  be  guarded  against. 
On  the  positive  side,  the  experiments  must  conform  to  the  psy- 
cho-biological character  of  an  animal  if  sane  results  are  to  be 
obtained.    This  is  uot  the  same  thing  as  guarding  against  "  too 
great  difiRculties."      The  diflicully  of  two  tasks,  judged  by 
their  complexity  and  the  quality  of  intelligence  necessary  for 
heir  performance,  may  be  identical;  yet  the  problem  involved 
the  one  may  be  so  different  from  that  in  the  other,  so  remote 
1  the  animal  s  racial  experience  and  life  habits  as  to  be  ab- 
tely  outside  his  capabilities.     A  human  being  has  to  know 
the  elements  of  an  action  feel — or  better,  has  to  know  the 
f  of  the  elements — in  order  to  perform  the  action.     The 
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importance  of  these  characteristic  differences  is  obvious  enougli 
where  structural  differences  provide  the  basis:  cO  oae  would 
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expect  a  buffalo  and  a  rabbit  to  do  the  same  tiling  in  the  same 
way.  No  less  important,  though  less  easy  to  define  and  des- 
ignate, are  the  specifically  psychic  traits  of  an  animal  which 
constitute  its  character,  and  which  depend  in  the  main  upon  its 
biological  conditions.  The  cat  and  the  rat  are  not  antithetical 
in  structure,  nor  do  they  differ  very  widely  in  degree  and  kind 
of  intelligence;  but  their  life  habits,  both  on  the  emotional  and 
the  intellectual  side,  present  an  effective  contrast.  The  cat, 
primarily  a  hunter,  is  bold,  indupendenl,  and  aggressively  open; 
the  rat,  on  the  contrary,  primarily  the  hunted,  and  only  second- 
arily a  hunter,  is  timid  and  furtive.  His  timidity  is  comparable 
to  an  intellectual  obsession.  His  boldness  when  displayed  is 
impudent  and  half  apologetic,  never  self-contained  and  uncon- 
scious like  that  of  the  cat.  I  daily  see  this  matter  exemplified 
in  the  case  of  a  pet  rat  and  a  young  cat.  Though  the  rat  has 
compelled  the  cat  to  respect  his  rights,  the  characteristic  differ- 
ence of  mental  attitude  is  not  greatly  changed.' 

Conforming  with  such  considerations,  appeal  was  made  to 
the  rat's  propensity  for  winding  passages.  A  recent  m.iga/.ine 
article  npon  the  Kangaroo  Rat,  by  Mr.  lamest  Seton  Thompson* 
illnstrates  well  the  radical  character  of  this  rodent  trait.  Mr. 
Thompson  gives  a  diagram  of  the  Kangaroo  Rat's  home-burrow, 
the  outline  of  which  bears  a  striking  resemblance  to  that  of  the 
apparatus  used  in  these  experiments.  It  suggests  that  the  ex- 
periments were  couched  in  a  familiar  language.  Not  only  do 
they  conform  to  the  sensori-motor  experience  of  the  animals, 
but  they  also  fall  in  with  their  constructive  instinct  relative  to 
home  building. 

The  Hampton  Court  Maze*  ser\'ed  as  model  for  the  apparatus. 
The  diagram  giveu  in  the  Encyclopedia  liritanuica  was  cor- 
rected to  a  rectangular  form,  as  being  easier  of  coustructioD. 
The  character  of  the  problem  was  not  affected.  Three  mazes 
were  made.  The  first  was  as  follows.  The  dimensions  were 
6  by  S  feet.  The  bottom  was  of  wood,  the  boards  being  fast- 
ened together  so  as  to  make  a  portable  whole  of  the  apparatus. 
All  the  re.tt:  top,  sides,  and  partitions  between  galleries  were  of 
wire  netting,  ^  in.  mesh.  The  height  of  the  sides  was 
4  inches;  the  width  of  galleries,  the  same.  In  the  center 
was  a  large  open  space.  The  accompanying  diagram  gives  the 
ground  plan  of  the  maxe.  The  entrance  is  marked  by  the 
figure  O.     Figures  /to  7  indicate  seven  blind  alleys — seven 

'The  charHctrr  of  the  white  rat  is  modified  somewhat  by  itii  imme- 
morial !ilco(  captivity,  but  less  than  mi^ht  be  icppoKd.  All  the 
primitive  traits  emerge  under  the  approprukte  conditions. 

'Scribner's  Magazine,  April,  igoo. 

•(y.  Ency.  Brit.  Art.  "  Lobyriuth." 
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possibilities  of  error.  It  will  be  observed  ihat  4.  does  not  lead 
necessarily  into  the  ail-de-sac  5 ,  but  does  inevitably  furnish  a 
chance  for  error.  The  letter  x  marks  a  dividing  of  the  ways 
either  of  which,  however,  may  be  followed  without  completely 
losing  the  trail.  Certain  other  points  are  indicated  by  letters 
a,  ^,  f,  etc.,  for  convenience  in  description.  C  stands  for  center. 
A  glance  at  the  maze  will  be  sufficient  to  convince  one  of 
the  difficulty  of  the  problem.  This  maze  is  designated  as 
Maze  I.  The  two  other  mazes  were  identical  with  this,  except 
that  they  were  made  throughout  of  wire  netting,  bottom  as 
well  as  top  and  .side.s.  The  apparatus  could  thus  be  reversed 
and  a  mirror  reproduction  of  the  original  form  could  be  obtained. 
In  use  they  were  fastened  temporarily  to  wooden  floors.  These 
mazes  will  be  spoken  of  as  11  and  III.  In  all  cases  the  mazes 
were  placed  upon  tables  -i]/-,  feet  above  the  floor.  The  floor  of 
the  maze  was  covered  with  sawdust.  This  was  renewed  when- 
ever a  new  rat  was  introduced. 

To  obviate  the  affective  disturbance  which  would  have  re- 
sulted from  change  of  conditions  just  prior  to  experimeut,  as 
little  difference  as  possible  between  the  conditions  of  experiment 
and  of  ordinar>'  experience  was  allowed.  The  event  frequently 
justified  the  precaution.  The  rats  were  kept  in  an  ordinary 
observation  cage,'  a  well  ventilated  and  commodious  apartment, 
standing  flush  with  the  maze  at  O.  Back  of  the  cage,  upon 
the  same  table,  was  a  screen  completely  concealing  the  observer 
during  experimentation,  but  permitting  him  to  look  down  upon 
the  maze  and  mark  every  movement  of  the  rats.  When  ready 
for  experimenting,  the  sliding  glass  door  which  closed  the  pas- 
sage into  the  maze  was  lifted  by  means  of  a  pulley  connection 
running  over  the  screen,  This  door  always  opened  with 
slight  noise  and  friction.  Food  was  placed  in  the  central  en- 
closure. To  obtain  this,  thu  rats  had  to  6nd  their  way  through 
the  tangled  maze.  They  were  kept  hungry  enough  so  that  they 
woold.  set  about  the  task  vigorously.  Experimentiug  was  done 
in  the  evening  to  minimize  the  influence  of  di.stracting  noises. 

In  spite  of  these  precautions  there  was,  as  might  be  expected, 
some  lack  of  uniformity  in  the  results — so  much  has  to  be 
allowed  to  the  internal  conditions  and  to  individual  variation. 

As  a  beginning,  two  scries  of  experiments  were  made;  one 
with  wild  brown  rats,  mus  decuman  us;  the  other  with  white 
rats,  albinos  of  the  same  variety.  The  original  purpose  was  to 
use  the  wild  rats  exclusively;  but  the  difficulties  were  consid- 
erable, and  the  white  rats  were  found  to  serve  the  purposes  of 
experiment  quite  as  well  in  every  way.  In  all  the  experimenis 
after  the  first  series  white  rats  were  used.  The  most  of  the  later 


^C/.  Am. Jour.  Psy.,  X,  3.  p.  135. 
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experiments  were  made  to  determine  special  points,  and  will  be 
described  in  their  immediate  connections. 

As  before  stated,  the  rats  were  let  into  the  maze  at  the  time 
of  experiment  and  were  left  until  the  following  morning.  The 
entire  night  was  theirs  for  investigating  the  niaxe.  This  method 
excludes  the  possibility  of  a  quantitative  study,  and  intention- 
ally, for  reasons  given  within. 

Description  of  Experimknt. 

In  presenting  the  results  of  these  experiments  T  give  a  detailed 
account  of  a  typical  series,  following  this  with  explanatory  sug- 
gestions. The  conduct  of  the  rat  is  described  as  it  was  minutely 
recorded  at  the  time  of  observation.  This  is  supplemented  in 
passing  by  comparison  with  other  experiments  and  by  details 
taken  from  them.  This  plan  of  presentation  has  the  advantage 
of  exhibiting  in  detail  the  method  of  animal  intelligence  in  actual 
operation, — it  is  analogous  with  vital  staining  in  histology — 
rather  than  in  figuring  its  general  form  as  could  be  done  by  the 
method  of  graphic  representation  in  curves.  Again,  in  view  of 
the  rOIe  one's  own  prepossessions  and  limitations  are  bound  to 
play  in  interpretation,  it  will  be  an  advantage  for  the  reader  to 
know  the  observed  facts  upon  which  the  writer's  interpretations 
are  based.  I  readily  concede  that  my  facts  may  be  found  more 
valuable  than  my  inferences.  Be  that  as  it  may,  all  who  are 
interested  in  comparative  psychology  will  agree  that  careful  and 
impartial  description  of  the  objective  facts  of  animal  intelligence 
is  a  desideratum. 

I  have  selected  for  detailed  description  my  second  series  of 
experiments.  The  subjects  were  two  young  male  white  rats, 
about  3)4  months  old.  They  were  perfectly  tame—iiets  from 
birth.'  Nine  experiments  were  made  at  intervals  of  two  days; 
and  a  tenth  after  a  lapse  of  three  weeks.  The  conditions  were 
the  same  as  with  the  wild  rats  of  the  first  series. 

Before  giving  this  detailed  description  I  wish  to  present  a 
brief  summary  of  the  obser\'atious  upon  the  wild  rats  in  series 
I,  in  order  to  make  clear  the  passing  comparison,  given  within, 
between  the  wild  and  the  tame  rats.  This  comparison  is  purely 
a  by-product  of  the  study — it  was  not  contemplated  at  all  in 
the  begiuning — and  it  takes  us  a  little  out  of  the  straight  line 
of  exposition;  but  the  results  have  a  suggestive  value  sufficient 
to  warrant  the  delay. 

The  subjects  of  Series  I  were  three  adult  wild  rats — a  male 
and  l\vo  females.  They  had  been  in  captivity  about  three 
months,  but  were  in  perfect  physical  condition.     No  particular 

'  Rats  A  and  B  of  Group  V,  reported  in  j4mer.  Jour.  Psy.,  Vol.  Xt, 
No.  3,  pp.  156  ff. 
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effort  had  been  made  to  tame  them  except  by  excluding  as  far 
as  possible  occasiou  of  fright.  They  remained  so  wild,  however, 
as  to  necessitate  the  extreme  precautious  described  above. 

The  first  two  experiments  failed  of  definite  results  because 
of  imperfect  conditions.  The  rats  were  frightened  by  external 
disturbances,  so  thai  they  failed  to  move  (Exp.  i.)  for  more 
than  lo  ni..  and  did  not  reach  C  in  two  hours.  This  they  ac- 
complisiied  during  the  night  in  each  case.  It  was  not  until 
Exp.  3  that  the  conditions  wtre  made  to  conform  perfectly  to 
the  description  above.  After  that,  observation  was  made  and 
results  recorded  more  satisfactorily.  The  iuflueuce  of  The  first 
two  trials  is  apparent  in  Exp.  3,  the  journey  being  made  id  15 
m.,  and  with  8  errors.' 

In  this  experiment  and  in  all  succeeding  experiments  ot 
the  .series  the  male  .showed  striking  superiority  to  the  females. 
In  thi.s  case  they  did  not  reach  C  until  15  m.  after  the 
male — indeed  they  did  not  leave  the  cage  till  after  he  had 
reached  C  and  was  well  on  hia  way  back  to  the  cage.  He 
met  one  of  the  females  at  c.  Under  the  same  stress  of  hunger, 
they  exhibited  throughout  the  series  very  much  less  bold- 
ness and  initiative.  This  humbler  character  comes  out  again 
in  the  deference  the  females  showed  the  male.  Whenever 
he  was  monopolizing  the  food  they  would  make  furtive  at- 
temps  to  steal  the  prize,  or  approach  with  deprecating  squeaks 
as  if  begging  to  be  allowed  to  share.  On  .several  occasions  I 
saw  him  chastise  a  female  severely  for  trying  to  get  the  food 
away.  The  females,  too,  were  less  apt  in  familiarizing  them- 
selves with  the  maze.  In  the  fifth  experiment,  I  observed  that 
they  showed  little  familiarity  or  assurance,  and  seemed  much 
more  disconcerted  than  the  male  when  they  got  into  a  blind 
alley.  The  male  died  after  Exp.  7.  but  even  after  that  the 
improvement  of  the  females  was  relatively  slow.  Four  more 
experiments  showed  slight  gain.  Their  timidity  seemed  to 
abate  but  little,  and  prevented  them  from  giving  full  attention 
to  the  problem. 

I^ter  tests  with  male  and  female  white  rats  gave  the  same 
general  result,  though  the  difference  was  not  so  marked.  la 
only  one  case  out  of  ten  or  twelve  pairs  observed  did  the  female 
show  equal  initiative.  The  significance  of  this  is  not,  I  think, 
that  the  intelligence  of  the  males  is  higher  or  more  refined,  but, 
rather,  that  it  is  more  effectnal  by  reason  of  Ijeing  less  subject 
to  affective  disturbances  and  inhibitions.  The  case  is  analogous 
with  a  point  made  later  in  comparing  the  while  and  the  gray 
rats:  the  appearance  of  greater  intelligence  really  may  mcaa 

^By  errors  I  mean  the  returua^^^.  g.,  going  back  from  dtaa — u  well 
«•  the  poattive  errors  of  following  wrong  palbs. 
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DOthtng  more  than  that  one  animal  is  somewhat  more  energetic 
than  another,  moves  more  and  faster,  aud  consequeutly  has 
more  chances  of  succeeding  in  a  trial  and  error  .scries. 

It  is  interesting  to  note,  also,  tlial  dorae.^tication  tends  to  re- 
duce this  disparity  between  the  sexes.  It  suggests  the  very 
live  question  whether  civilization,  which  isa  kind  of  domestica- 
tion, operates  similarly  with  the  human  species.  Popular 
opinion  seems  to  lean  towards  the  affirmative;  and  we  find  ex- 
pre.ssion  of  this  movement  of  the  social  mind  in  the  tendency  to 
identify  the  aim.«,  conquests,  and  education  o{  the  sexes.  On 
the  other  hand  anthropologists  recognize  a  progressivedifferen- 
tiation  of  the  sex  types,  physiologically  and  biologically.  Pos- 
sibly a  point  in  development  has  bctu  reached  where  p.sy- 
cholugical  development  has  attained  a  greater  freedom  than 
heretofore  from  physiological  and  biological  determinants. 

But  to  return  from  tliis  digression.  The  male  (m)  showed 
the  influence  of  the  previous  experience  not  only  in  the  reduc- 
tion of  time  and  errors,  but  also  manifestly  by  avoiding  several 
errors  and  by  hesitation  at  certain  points.  He  even  returned 
to  the  cage  without  any  mistakes.  In  some  parts  of  the  maze 
the  movement  had  some  definiteness.  but  generally  had  a  grop- 
ing appearance.  This  in  itself  is  significant,  suggesting  that 
already  he  passed  beyond  the  stage  of  purely  accidental  selec- 
tion, that  he  had  already  acquired  some  kind  of  recognition, 
however  vague,  of  rights  and  wrongs.  The  selection  of  paths 
begins  to  be  purposive.  In  the  four  succeeding  trials,  in  which 
this  rat  was  a  stibjecl,  there  was  observable  a  constant  increase 
in  the  purpnsiveness  of  the  movements,  This  takes  the  form 
of  definiteness  and  speed  where  no  error  was  possible,  and  of 
doubt  and  indecision  %vhere  there  was  choice  of  path.  The  in- 
decision tended  to  fade  away,  but  did  not  disappear  completely 
in  this  (loo)  brief  series. 

If  the  matter  wereiUu.strated  graphically  by  curves,  wc  should 
have  the  curve  of  speed  aud  definiteness  beginning  with  a 
maximum  of  slowness  and  complete  indefiaiteness,  and  sweep- 
ing down  gradually  to  relatively  perfect  definiteness  and  a 
minimum  of  time.  The  curve  of  choice,  on  the  contrary, 
would  begin  very  low,  rise  gradually  as  the  recognition  of 
critical  points  became  more  acute,  and  would  then  fall  grad- 
ually as  the  right  associatiou  became  habitual. 

As  further  illustrative  of  this  increasing  purposiveness  I  note 
from  the  lecords  the  following  pertinent  observations.  In  Exp. 
4,  "one  could  not  fail  to  see  that  the  rat  was  trying  to  select 
his  path — there  seemed  to  be  some  kind  of  ati  image  in  his 
mind  that  he  was  tr\-ing  to  follow.  The  first  time  be  came  to 
/  he  hesitated,  then  went  wrong;  eacli  succeeding  time  he 
seemed  to  recognize  this  place,  for  he  went  by  confidently. 
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Indeed  after  the  first  time  around  he  seemed  sure  of  his  path 
beyond  this  point,  and  at  s  visibly  accelerated  his  pace  each 
time."  In  Exp.  5,  he  made  fewer  errors,  and  recoiled  more 
quickly  from  an  error  when  made.  Movements  were  all  rapid. 
yet  cautious.  Again  made  "  the  error  at  ^,  and  again  quickened 
bis  pace  as  he  passed  it  the  second  time.  This  acceleration  was 
accompanied  by  a  flick  of  the  tail  and  a  general  abandon  that 
said,  'I've  struck  the  right  trail,'  "  The  movements  in  Hxp. 
6  "  were  purposive.  He  apparently  knew  when  he  was  on  the 
right  and  when  on  the  wrong  road.  The  right  (latter)  half  of 
the  maze  seemed  better  in  mind  than  the  left;  before  reaching  m 
the  movements  were  cautious  and  uncertain — several  mistakes — 
but  beyond  m,  they  were  rapid  and  secure — no  mistakes." 
Exp.  7  gave  similar  results.^  There  is  Utile  reason  to  doubt 
thai  a  few  more  trials  would  have  enabled  him  lo  learn  the  way 
perfectly  as  did  the  white  rats  iu  many  later  experiments. 

The  time  and  error  factors  of  the  five  experiments,  which 
were  accurately  recorded,  were  as  follows:*  III — 15,  8'.  IV — 
10,  2'.  V— iK,  4'.  VI— 3,  4'.  VII— I,  3'.  It  will  be  seen 
that  the  relative  decrease  in  lime  is  more  nearly  constant  than 
that  in  number  of  errors — r.  /^.,  Exp.  ^,  which  required  10  m., 
gave  only  2  errors;  Exp.  7.  requiring  only  50  seconds,  gave  3 
errors.  Probably  the  small  number  of  errors  in  Exp.  f  is 
largely  accidental.  There  is  doubtless  a  somewhat  coustant 
relation  between  knowledge  of  the  path  (.indicated  by  relative 
nnmber  of  errors)  and  the  time  required  to  traverse  it.  It 
must  be  remembered,  however,  that  organic  conditions  vary 
so  as  to  make  this  relation  practically  indemonstrable. 

In  this  series  of  experiments,  the  writer  failed  to  obser^-e  any 
thing  that  would  indicate  that  the  sense  of  smell  played  aa 
important  r61e  in  the  process  of  soU-iug  the  problem,  at  least  so 
far  as  following  a  trail  is  concerned.  In  no  case  c<mld  I  make 
out  that  the  male  followed  his  own  latest  track  or  the  females 
followed  the  track  of  the  male,  which  often  would  have  led 
Ibem  almost  directly  to  the  goal.  All  later  experiments  con- 
firmed this  view.  The  evidence  is  given  in  detail  in  its  projrer 
place  infra. 

It  should  be  remarked,  also,  that  the  females  gave  no  evidence 
of  intelligently  following  the  male,  when  by  doing  so  they 
might  havegone  directly  to  C.  The  rats  pa.'ised  and  repassed  each 
Other,  each  going  his  or  her  own  way.  Occasionally  one  would 
be  deflected  from  his  path  to  follow  another,  but  seldom  for  any 
considerable  distance.     This  same  independence  was  observed 

^ReaM>D  for  diKontinaance  was  death  of  the  rat — disease  nnknoim. 
'Romau  nuiut-ntls  imlirnlt?  thccxpcrriiicpnt  nunilin-r  ,  thi-  plain  Arabic, 
the  time  in  ininutc» ;  the  accented  Arabic,  the  number  of  errors. 
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in  all  later  experiments,  so  that  I  think  imitation  eren  in  its 
simplest  form  cuts  a  very  insignificant  figure  in  this  matter. 

One  other  matter  of  interest  is  the  general  conduct  of  the  rals 
in  the  maze.  1  have  spoken  already  of  the  initial  timidity.  The 
manner  soon  bccamt-  more  confident,  affective  tension  was 
relaxed,  and  curiosity  and  the  play  instinct  were  unloosed.  In 
Exp.  J,  after  the  rat"  had  eaten  and  drunk  a  little,  he  seemed 
to  become  thoroughly  happy,  and.  for  the  nonce,  quite  oblivious 
of  the  world  of  traps  and  .«mares.  He  alternately  ate.  drank,  and 
ran  curiously  alx>nt  the  maze,  investigating  all  the  passages  in 
a  sprightly  and  eager  manner.  In  Exp.  4.  J  note  "  the  rest- 
less curiosity  they  all  manifest  after  the  first  pangs  of  hunger 
are  appeased,  carefully  exploring  all  the  passages,  feeling  and 
sniffing  along  the  sides  and  tops  and  into  all  the  augles  and  cor- 
ners. Their  conduct  impresses  one  strongly  as  being  the  expres- 
sion of  a  free  curiosity — a  fundamental  and  irreducible  desire  to 
know  all  this  new  environment.  It  has  not  at  all  the  appear- 
ance of  a  further  search  for  food,  but  rather  a  seekiug  for  the 
feeling  of  security  and  at-houieness  attendant  upon  knowledge 
of  surroundings. 

I  pass  on  now  to  describe  in  detail  Series  11,  with  white  rats. 

Exp.  I.  A.  13  m.  W  catne  out  of  cAze  1  m.  after  the  door  was 
opened.  A  few  steps  into  / — turned  and  forward  lo  b — back,  end  of  / 
— into  ca^e — end  of  i — to  end  of  x  without  pauw-into  j.  half  to  end — 
tnnietl  and  forward  to  4 — a  few  steps  into  4 — turned,  foward  to  6 — a 
pause,  then  to  end  of  <^— out  and  back,  via  4,  n,  k,  x,  as  far  as  c.  A 
slight  pause,  then  forward  to  end  of  i  again^-ont,  and  a  few  steps  into 
J— -DOCK  and  thence  to  h,  pausing  a  moment  at  ^  to  snifi  and  dig — back 
to  e — forward  continuously  to  end  of  7  (very  slowly  by  4.  as  if  having 
some  recognition  of  the  place,  sniffing  cautiously  from  side  to  side  of 
gallery) — buck  to  (5 — thtiu'e  furward  to  C. 

Rat  B  up  to  ibis  time  had  made  little  progress.  A  soon  came  out 
of  C.  and  for  15  m.  the  two  rats  ran  about  the  maze,  most  of  the  time 
in  the  circuit  immediately  around  the  center,  ».  e.,  x-k-x-k-n,  fag- 
ging back  and  forth,  digging  at  the  base  of  the  wall  and  biting  at  the 
wires~-the  depth  of  stupidity,  one  would  say.  B  reached  C  15  m. 
later,  and  A.  a  second  time,  a  minute  later  than  B. 

It  is  well  briefly  lo  notice  the  points  of  interest  presented  in  this 
first  experiment.  '  (i)  In  regard  to  timidity  they  presented,  acontrast 
with  the  wild  rats  of  the  preceding  series.  They  spent  little  or  no 
time  looking  and  listening.  Their  movements  were  free  and  uncon- 
strained. (3)  Their  mOTements  were  a  trifle  less  rigorouB  than  those 
of  the  brown  male.  They  go  about  the  business  more  deliberately; 
their  movements  appear  less  automatic.  (3)  At  the  turns  1»  the  road, 
the  rats  frequently  stopped.  88  if  iu  doubt  which  way  to  go.  (4)  The 
meaning  of  the  sudden  stops  and  turns  is  not  very  intelligible.     A  rat 

Soing  at  a  good  pace  through  an  unobstructed  gallerv  may  stop  snd- 
enly  or  wheel  about  and  go  in  the  opposfie  direction.  'This  indecisive- 
nesa  is  a  constant  trait  of  the  rat  character,  as  had  been  remarked  in 
ftll  my   preceding  observations  and  experiments.      Other  than    this 

^Avter.Jour.  Psy.,  Vol.  XI,  No  a,  p.  162. 

*I  refer  solely  to  the  male  in  these  illnatrative  examples. 
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fliKhtiness  or  unstable  attention,  no  explanation  of  tbe«c  morements 
offers  itst-Ii.  I  do  uot  rcgarJ  this  ss  iiltiuiBtc  ;  but  for  the  present,  at 
lefl.fit.  it  mnftt  serve,  as  the  comlitioiis  of  attention  are  not  apparent. 
(5)  The  (ortnitousness  of  the  first  success  is  evident.  The  great  nnm- 
b«r  of  errors,  the  repetition  of  the  same  errors,  the  marching  and 
con  a  terra  arching,  aoa  the  general  appearance  of  iostness  amounted 
to  a  demonstration  of  the  ac^cirlental  uature  of  this  first  success.  (6) 
It  appears  also  that  the  very  Erst  experience  was  little  profited  by.  It 
was  noted  that  A.  in  course  of  hi»  first  wandering  journey  to  C,  did 
seem  vaguely  to  recognize  the  locality  of  ^  when  he  approached  it  the 
second  time — his  slow  and  rautionn  movements  eeemfng  to  indicate 
that — and  there  was  a  suspicion  of  a  similar  rccouniiion  at  j  :  but  these 
were  the  only  suggeslious  of  having  '  profiten  by  experience,"  and 
after  leaving  C,  A  wandered  just  as  blindly  as  B.  when  trying  to  re- 
lorn. 

Most  of  these  points  will  come  up  for  consideration  in  the  fnller 
discnssion  later  on. 

£xfi.  2.  At  3  m.  The  two  rats  kept  together  until  a\  having  gone 
to  the  end  of  /,  but  having  avoided  i  and  ?,  B  paused  to  pick  up  fe 
cmmb.  A,  forward  without  pausing,  by  direct  path,  i.  <■.,  X'tn,  to  end 
of  6 — turned  instantly  and  went  like  a  flash  to  7— thence  more  slowly 
to  C,  pausing  hut  once  (to  eat  a  crumh]  on  the  way.  B,  after  eating 
bis  crumb,  weut  forward  slowly  and  caTcfulIy  to  end  of  6.  He  looked 
as  though  he  were  following  A's  trail  by  scent.  Here  au  iiiJiane  sug- 
geation  seemed  to  grip  him  (there  was  no  external  occasion  for  fright); 
he  wherled,  made  a  wild  rush,  and  bit  up  at  A.  He  then  rau  about 
foolishly  for  15  m,  twice  going  again  to  the  end  of  6.  The  last  time, 
be  Bashed  out  much  as  A  had  douc,  not  pausiug  until  r— thence  slowly, 
as  if  following  a  trail.  \\.  s,  A  and  B  met,  slopped  a  minute  to  play, 
then  each  went  his  own  way.  B  still  appearing  to  follow  the  trail. 

In  this  second  experjinent  the  noticeable  things  are  the  immense 
improvemeut  shown  by  W,  and  the  appearance  of  "  trailing  "  by  5. 
Three  possible  cxuUnations  of  A's  improvement  suggest  themselves: 
(l)  the  right  path  is  selected  by  sense  of  smell ;  (2)  by  lucky  acci- 
dent; (3)  the  path  is  identified  by  ether  means  than  smell.  A  fourth 
explanation  might  be  one  that  included  the&e  three  as  variable  factors. 
I  defer  discussion  of  this  point,,  merely  indicating  that  I  do  not  regard 
the  first  factor  (smelH  as  important,  in  spite  of  the  presupposition  in 
its  favor,  and  apparent  following  of  the  trail  by  B,  noted  above. 

Rxp.  J.  A.  4  m.  Distrncticiii  on  part  of  the  ral  prevented  a  fall 
record.  The  time  of  actual  performance  wag  not  more  than  J%  m. 
For  the  other  2%  ni.,  A'i  attention  was  directe*!  to  a  foreign  matter. 
On  the  whole,  however,  he  showed  more  familiarity  with  the  path, 
making  fewer  pauses,  and  moving  more  rapidly  and  securely. 

Exp.  4.  A,l)im.  fl,  a  few  seconds  longer.  A'scoxir^:  End  of 
/ — forwutl  quickly  and  into  .7— stopped  at  last  turn  and  back,  seeming 
to  recognize  his  error  here — paused  at  3,  then  to  end  of  that  cul  de  sac 
— tnrn^  instantly,  and  ran  swiftly  and  eontinuou-ily  to  4 — entered  4, 
going  slowly  aronnd  circuit  n,  k.  x — paused  meditatively  at  x — then 
•udoenly  startdl  on  a  quick  ^nilop,  arrelerntiiig  at  m  and  4,  and  not 
Musing  till  he  reached  C.  /f  followed  about  the  same  coarse,  bat  went 
IBM  quickly.  He  showed  less  the  appearance  of  "trailing."  In  the 
case  of  both  rats,  aomething  verv  like  disgust  was  manifest  when  they 
found  theinselvrsatthccndof  ebiind  alley.  The  instant  recoil,  the  swift 
retracing  of  their  steps,  and  the  decisiveness  with  which  they  turned 
from  the  blind  alley  into  the  right  path,  seldom  going  back  now  beyond 
the  entrance  to  the  cut  de  sac,  seemed  to  indicate  aomething  more  of 
mental  content  than  the  mere  recognition  of  the  impossibility  of  get- 
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ting  further  that  way.  Another  noticeable  fact  was  the  increased 
security  and  confidence  of  all  their  movements.  The  slow,  blundering 
tHodvs  operandiol  the  6rst  experiment  bad  j^iven  place  to  rapid,  definite, 
purposive  movements.  This  was  evident  alike  in  respect  to  the  right 
moves  and  in  coiinection  with  the  errors.  It  has  been  noted  already 
that  the  errors  were  retraced  with  great  rapidity.  It  remains  to  remark 
that  iu  nearly  all  cases,  llie  entrance  into  the  blind  alleys  was  marked 
by  hesitation,  and  the  journey  to  the  end  was  made  slowly  and  doubt- 
fully. It  was  also  noted  in  pftS!)iu^  that  A,  after  pAssiii);  x  the  second 
time  Acceleraleil  his  pace,  and  increased  the  acceleratiun  at  w*  and  4, 
indicating  thna  a  greatly  increased  familiarity  with  the  path  from 
X  on. 

Ex^.  s-  B,  I  m.  A,  1%  m.  Surted  together.  Omitted  /  (or  the 
first  time.  At.?,  separated,  A  entering  i.  o  ^oiug  on  after  a  momen- 
tary pauM.  B  entered  j — proceeded  only  a  few  steps — turned  con- 
fidently— out  and  forward  to  n.  Delayed  here  and  was  overtaken  by 
A .'  Both  remained  here  a  little  :  B  ftrst  recovered  his  wits,  and  sud- 
denly dashed  back  through^,  and  forward  to  C-  Less  than  10  sec. 
from  M  toC;  and  went  with  full  assurance,  hrsitntiug  at  no  point. 
The  appearance  of  the  action  M'as  as  if  some  kind  of  an  image  of  the 
path  to  C  bad  flashed  iu  upon  the  creature's  mind  touching  of  simul- 
taneoualv  the  motor  discbarge.  At  this  point  I  do  not  wish  to  discuss 
the  possible  nature  of  the  process  involved  further  than  to  aay  that 
the  term  image  does  not  mean  here  visual  image.  RcprescmatioD, 
perhaps,  would  be  a  less  objectionable  term  to  describe  this  hypotheti- 
cal mental  correlative  of  the  action, 

In  this  experiment  if  for  the  first  time  eqaalled  A'^s  performance. 
In  all  the  former  testa,  both  with  thi.<i  apparat'is  and  with  that  of 
preceding  experiments  (Am.  Jour.  Pi)'.,\'a\.  XI,  Ko.  3,  p.  i.i;^  ff.)>  he 
nail  shown  a  slight  inferiority.  In  the  succeeding  experiments  he  was 
generally  first  to  f.  though  there  was  slight  difference.' 

Exp.  6.  A,  i}i  m.  A  variation  introduced.  The  entrance  into  the 
center,  C  was  bftrred  by  Exp.  Box  II  (Aoc.  cit.  above)  used  in  a  former 
scries  of  experiments  with  these  rats.  The  door  of  this  box, which  was 
held  closed  liy  strips  of  paper  pasted  upon  the  door  and  the  sill,  was 
opened  inward  by  a  spring  when  the  papers  were  removed .  Food  inside 
the  box.  The  reappearance  of  this  problem  so  unexpectedly  and  under 
such  different  circumstances  after  the  lapse  of  37  days  constituted  an 
ioterestiug  test  of  the  iiermanenee  and  distinctness  of  the  ntetnory.' 

^  first  out.  Directly  to  3,  pau«e — a  very  human-like  indecision. 
After  5  or  6  abortive  starts  each  way,  finally  entered  r  and  proceeded 
slowly  to  end.  Turned  and  swiftly  retraced  his  steps.  At  mouth  of  3 
joined  by  A.  Together  they  proceeded  placidly  to  end  of  j.  Turned 
instantly  and  KsHoped  back  swiftly  out  of  j,  dot  slowinR  up  until  e. 
Here  B  charmed  by  the  odor  from  C  stopped  to  dig.  A.  forward  sober- 
ly, hesitated  at  X  turning  now  right,  now  left,  but  finally  on  to  H. 


>AptDpOKo(  Ihe  i>D»iilbl«  r51e  played  liy  «Enrll  in  •tiecling  llie  path,  it  la  siKolA- 
eafli  that  A,  a(l«r  tnltowtOK  (lie  pBth  lr«v«rBed  hy  B  Itoni  3  toj,  her*  Aittx^tA,  turn- 
taiinio.f  taclure  tciiE  to  m. 

■Laierin  thin  «.imi:  eiperiineiil  I  ob'ferved  ■  striking  ln«tiince  o(  tlir  iJiBrrcince 
between  ihc  aCcciivc  character  ot  tbcse  rats  and  ctiheir  wild  brother*-  The  Itborn- 
(or;  cul  jiitautrd  upuii  Llie  luflze  and  nlioweJ  a  liictidly  iutcie«t  la  ttir  rat*,  Tticy 
wcTp  ■turtlrd  nl  first,  lint  soon  wete  trying  to  Tiitr  bet  loea  lhiotin2i  the  melliCS. 
Uudcr  the  stiiiie  (iTciimtinncrs,  thr  vilfl  tain  wrre  etifl  with  tenor  (or  13  minutes. 

■  The  term  memory  i«  u*ed  in  thin  tvaper  lit  lis  Kciieiic  Kensc.     In  the  pre«cnt  io- 
■tance  il  implie*  '  in  the  presence  of  accuttomed  conditions,  a  menuil  stale  leading 
to  the  pcrfprmanee  ol  the  task  incident  to  tbc  sitnalioU-     '"  ■* 
and  difttiuct  recall ;  "  much  teas.  refetcDce  oI  the  rcpl'* 
the  nubject'!!  expcriciice.  Nut  durs  il  iniplr  aelt-coiia'-'- 
InfT  of  rr4-ognilioti— 'nt-hotiirnrKK,'     The  pnrane  'pp' 
be  ii»rd,  but  chat  ihia  recognllioD><lcairnt  is  not  pr 
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He  delayed  there  a  inonieDt — then  hastened  on  to  C,  via  4,  without 
further  delay  or  misluke.  {B,  reached  n  before  A  left,  but  seemed 
to  '  lose  his  head  ' — ran  back  to  e—\.Q  n  again — then  5 — reached  C 
more  than  a  minute  after  ^f.  J  When  A  came  to  the  barricadiog  door 
of  the  box,  be  attacked  the  paper  without  hesitation, attnon  automati- 
cally. After  pulling;  off  the  nriit  paper,  he  ran  hack  a  little  way  in 
the  characteristic  half-frightened  luatiiier  of  the  rat,  but  returned  Im- 
mediately and  removed  the  other  paper.  All  accomplished  in  a  few 
seconds.     The  uieuiory  was  perfect. 

This  experiirient  iUtistriLted  also  the  fact  of  the  increasingly  definite 
recoguition  of  critical  points,  oa  evidenced  by  the  hesitation  and  in- 
decision at  those  puiuts.  This  was  decidedly  marc  striking  than  in 
the  preceding  experiments,  especially  in  the  case  of  li  at  the  entrance 
of  J,  where,  as  stated,  he  exhibited  a  quite  hanian  hesitation,  turning 
now  one  way,  uow  another.  The  conduct  of  A,  at  x,  was  hardly  leas 
noticeable.  B's  hesitation  continued  all  the  way  to  the  cad  of  2,  as 
indicated  by  his  slow  and  tloubtJul  progress;  flud  his  disgust  when 
he  reached  the  end,  was  as  manifest  at^  had  be:cn  his  indecision  at  the 
beginning. 

The  rats  were  exceedingly  active  during  the  evening,  traversing 
curiously  all  the  gallt-ties  uf  the  maze,  iuvcstiKating  every  angle  ftnil 
nook;  and  returning  frequently  to  C  for  a  drink  of  milk — ihey  had 
carried  the  bread  out  into  the  maze  at  once.  As  an  illustration  of  the 
rapidity  and  accuracy  of  their  movemtnts,  1  saw  both  rats  go  from  n 
to  C  wilhont  a  suspicion  of  a  pause  in  less  than  5  seconds.  The  dis- 
tance is  spproximalely  16  ft.  The  path  incluc3es  16  right  angles  and 
4  chances  for  error.' 

Exp.  7.  B,  3  ni.  Slow  ill  starting.  B  went  to  eud  of  /—then  slowly 
forward  as  if  fecliug  his  way — elimiualed  errors  ^  and  j,  hesitating 
only  slightly — blundered  at  .r,  going  to  n.  After  running  back  and  to 
between  «  and  k  (or  a  nioment,  ne  passed  on  via  x,  tn,  etc.,  to  C,  with- 
out further  hesitation  or  error.  Tore  off  the  papers  instantly  on 
reaching  C.  Memory  on  this  point  quite  as  perfect  as  A's.  After 
taking  a  drink  of  milk,  B  seired  a  piece  of  bread  and  started  back^ 
paused  at  h  to  eat— met  here  by  A,  and  hastenetl  on  to  c — stopped 
again  to  eat.  A  followed  here  in  a  few  moments,  and  B  went  to  the 
cage.  Almost  immedintely  he  went  again  to  C  and  bronghl  back  the 
other  piece  of  bread.  The  rats  ate  their  supper  in  the  cage,  making 
freaueot  trips  to  C  tor  milk.  J?  made  the  journey  twice  very  swiftly 
without  error  or  delay;  and  both  of  them,  several  limes  with  but  one 
error.  They  take  a  run  to  C  for  a  drink  as  naturally  as  they  would 
turn  aronna,  or  as  a  man  would  go  out  between  the  acts.  The  ease 
o(  it  all  indicates  a  pretty  definite  knowledge  of  the  way  through  the 
maze,  as  well  as  of  the  hedonistic  eiirl  to  be  attained  by  iravcrfiing  that 
path. 

Exp.  S.  B,  .10  sec.  B  made  the  journey  with  only  one  error — went 
half  to  end  of /—and  without  indecision  at  any  point.  (He  paused  6  or  7 
■econds  at  one  point,  but  because  his  attention  was  caught  by  some- 
thing outside  of  the  maze).  Tore  off  the  papers  instantly.  The  total 
time  between  entering  the  maze  and  entering  the  box  was  just  30  sec. 
Z>eductiug  the  time  of  the  jmu.se  (above  noted)  and  that  fur  pulling 
ofi  the  papers — ahont  5  sec. — we  fuid  the  actnal  time  In  traversing  the 
maze  less  than  20  sec.  This  rapidity  of  movemeot  illustrates — meas- 
ures roughly — the  almost  automatic  definiteness  of  the  mental  pro- 


'     iiiiDK.I  Icuud  ibc  raU  btil  carcfullv  dcpofilled  the  rcmnnnliof 
i  0/  fi^fitr  in  llicir  cng*.     A  (cw  (lava   ialei.  after  I  bad  nivcu  them 
'■IT  (oT  (t  hrd,  thry  vvnsT'd  to  uivc  I'he  hiti.  of  paper  Irutn   the    box. 
r-c'-ii'K  'inpulse  flccniB  to  »c  inblMled  by  the  (eclmg  enavgh-at-fntrnt. 
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CM*— not  qaite  aatomstic,  ss  appe-ars  from  the  fact  tfaat  the  animal 
will  again  make  mistakea  and  ffhow  iudecision  at  critical  points.  The 
movemcnis  are  habitual  but  not  secondary  automatic.  Attention  and 
discrimination  are  not  wholly  shelved .  ,4  was  a  few  seconds  later. 
Both  went  back  to  the  caae  with  their  bread  without  mistake.  In 
making  another  trip  to  C  a  few  seconds  later,  --f  went  right  to  /;  here 
hesitated  as  if  "  scratching  his  bead,"  then  entered  this  gallery  slowly 
and  donbtfnlly — only  a  lew  steps  however;  then  with  a  sudoen  turn 
and  a  triumphant  flick  of  his  tail  he  returnerl  to  the  correct  path. 
This  is  peculiarly  intcrcatiug  from  the  fact  that  be  made  this  error 
complete,  the  first  lime,  fjoiug  completely  aroond  the  circnit  4,  ft.  k, 
X,  m.  I  watched  A  make  two  more  jonrneys  to  C.  The  fourth  time 
be  did  not  pau^e  or  hesitate  or  fiUckcD  his  pace  at  ^.  As  in  Exp.  7. 
frequent  journeys  were  made  toC  for  milk.  These  averaged  one  every 
4  or  5  nnnulM  during  the  half  hour  I  watched.  They  were  made 
generally  without  error  and  in  as  brief  time  as  15  or  20  sec. 

After  the  edge  of  the  appetite  is  worn  off  a  little,  the  rats  tend  to  let 
loose  the  play  infLiincc  in  the  fullest  degree,  lo  all  their  jonrneya 
they  'play  by  the  way,'  strolling  nonchalantly  into  the  blind  alleys, 
now  sniffing  listlessly,  now  with  half-eager  curiosity  in  «II  the  corners, 
and  angles.  That  they  know  theirway  pretty  well,  however,  ia  evident 
from  the  manner  in  which  they  take  a  sudden  start  from  any  place  in 
the  maze  and  '  flash '  to  the  end^ither  end ,  To  one  who  is  familiar 
with  the  ways  of  the  white  rat.  or  who  is  able  to  imagine  hts  action 
from  the  deerriptions  and  figures  above,  the  term  '  flash  '  in  this  con- 
nection will  be  appreciated  as  realistically  literal. 

Ex-p,  9.  Bt  I  m.  (Rxp.  Box  11  not  u*ed).  Kach  rat  made  2  errors: 
both  entered  /;  A  took  long  way  at  x— i.  <•.,  k,  s.  4—B  tunied  into 
/.  went  as  far  as  n,  then  retraced  bis  steps.  It  is  noteworthy  tbut  these 
are  the  mosi  persistent  errors.  Neither  rat  hesitated  at  2  or  3.  It  is  not 
apparent  why  the  error  at  /  is  so  persistent — it  was  fully  eliminated 
only  once.  The  persistence  of  the  errors  at  x  and  y  is  a  simpler  mat- 
ter. A  glance  at  the  diagram  will  show  that  these  mistakes  mai^  he 
rectified  without  a  returu-^indccd  they  are  not.  properly  speaking, 
mistakes  at  all,  but  rather  failures  to  select  the  shorter  path.  In  each 
case  the  rat  has  but  to  push  ahead  in  order  to  recover  the  right  trail. 
It  is  probable  that  these  errors  would  be  fully  reduced  with  a  sufficient 
number  of  trials — in  fact  other  scries  of  experiments  confirm  this 
view,  though,  as  will  be  seen,  they  are  the  last  errors  to  he  sloughed  off; 
and.  with  some  rats,  absolute  certainty  is  not  reached  in  a  great  num- 
ber of  trials.     Ill  one  case,  forty  <lid  not  suffice. 

The  series  really  concludes  with  this  experiment,  the  tenth  serving 
merely  to  test  (he  memory  of  the  maze  experience.  It  adds  little  or 
nothing  to  the  data  lor  explaining  the  formation  of  the  associative 
nexus,  and  the  meutel  material  and  powers  involved  in  that  proceAs. 

It  was  made  %%  days  after  Kxp.  9.  The  results  were  :  B  reached  C 
in  about  two  m.,  making  errors  at  /,  2,  and  j ;  W,  a  few  seconds  later, 
errors  at  /.  3  and  x.  They  clearly  recognized  the  maze,  hut  some 
of  the  details  bad  slipped  away.  B  hesitated  at  both  2  and  j,  as  did 
A  AX  3  and  X.  showing  that  there  was  recognition  of  these  critical 
points,  but  that  the  memory  was  indistinct.  After  returning  from  j,  B 

Erocecded  more  securely — his  gait  had  been  slow  and  doubtful  before — 
esilatiug  only  at  x  and  hut  a  second  there. 

The  same  experiment  in  several  other  cases  gave  similar  results — a 
constant  tendency  towards  n  partial  lapse  of  the  association. 

Analysrs  of  Results. 
Id  appreciating  the  results  of  this  series  of  experiments. 
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about  the  same  facts  come  into  view,  only  more  distinctly,  as 
in  the  case  of  the  wild  gray  rats;  the  initial  iudefiniteness  of 
movemeDt  and  the  fortuitousness  of  success;  the  just  obsen-able 
profit  from  the  first  experiences;  the  gradually  increasing  cer- 
tainty of  knowledge  indicated  by  increase  of  speed  and  definite- 
cess,  and  the  recognition  of  critical  points  indicated  by  hesita- 
tion and  indecision;  the  lack  of  imitation  and  the  improbability 
of  following  by  scent;  the  outbreak  of  the  instincts  of  play  and 
curiosity  after  the  edge  of  appetite  is  dulled,  lu  addition  arc 
to  be  noted  the  further  observations  upon  Ibe  contrast  between 
the  slow  and  cautious  entrance  into,  and  the  rapid  exit  from  the 
blind  alleys,  after  the  first  few  trials;  the  appearaiice  of  disgust 
on  reaching  the  end  of  a  blind  alley;  the  clear  indication  of 
centrally  excited  sensation  (images)  of  some  kind;  memory  (as 
I  have  used  the  term);  the  persistence  of  certain  errors;  and 
the  almost  automatic  character  of  the  movements  in  the  later 
experiments.  Viewed  objectively,  these  observations  all  con- 
verge towards  one  central  consideration;  the  continuous  and 
rapid  improvement  of  the  raLs  in  threading  the  maze,  amount- 
ing to  almost  perfect  accuracy  in  the  last  experiments.  No 
qualification  of  this  view  was  found  necessary  in  the  light 
of  many  later  experiments.  Rather  they  all  confirm  it.  The 
mental  aspect  is  considerably  more  complex,  the  mental  factors, 
much  more  difficult  of  analysis  aud  evaluation;  hut  the  central 
fact  in  the  process  seems  to  be  the  recognition  bj'  the  rats  of 
particular  parts  of  the  maze.  Deferring  consideration  of  this 
side  of  the  matter,  aud  lookiug  now  only  at  the  objective  side 
the  important  points  are,  as  in  case  of  the  wild  rats:  (i)  the 
increase  iu  speed,  and  (2)  the  decrease  in  the  number  of  errors 
and  in  uncertainty.  Comparison  of  the  two  points  is  as  fol- 
lows:'  1-13,  13'.  II-3.  2'-  ni-4.  — ■  ly-iH.  A'-  V-i,  2'. 
VI-1J4.  3'.  VII-3.  2'.  VIII-J4,  1'.  IX-i,  2'.  (X-2,  a'). 
As  with  the  wild  rats,  we  find  a  fairly  constant  decrease  in 
time  and  in  nnml>er  of  errors.  Similarly,  there  are  fluctuations 
both  in  time  and  number  of  errors,  ^.  ^.,  Exp.  9  shows  an  in- 
crease over  Exp.  8  in  both  respects.  This  is  to  be  expected 
from  the  character  of  the  animal  and  the  confessed  impiissibility 
of  completely  controlling  even  the  external  conditions,  not  to 
mention  the  particular  internal  conditions  in  each  case.  Allow- 
ing for  such  variable  factors,  the  relative  time  required  and 
number  of  mistakes  made  furnish  a  fairly  accurate  index  of  the 
progressive  acquaintance  of  the  rats  with  the  problem.  The 
contrast  between  the  first  slow,  blundering,  accidental  success 
and  the  definitely  foreseen  success  of  I'^xp.  S  (taken  as  the  best) 
is  striking.     This  is  brought  out  even  more  saticntly  by  the 


'Significance  of  the  nnmerals  is  the  same  «i  supra. 
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graphic  represeutation  on  p.  201  than  by  the  Sgures  collocated 
above.  The  solid  Hue  iudicales  the  course  followed  in  Exp.  i; 
the  dotted  line  that  followed  in  Exp.  8.'  The  arrows  mark 
the  point  where  the  rat  stopped  and  turned  about,  and  are 
pointed  in  the  direction  he  was  headed  when  he  stopped.  The 
dots  (•)  indicate  points  where  considerable  pauses  were  made. 
The  arrow  and  dot  between  4  and  tn  indicate  that  the  rat,  when 
retumiug  from  an  abortive  essay  into  4,  went  as  far  as  that 
arrow,  paused,  then  turned  and  went  forward. 

Turning  now  for  a  brief  consideration  of  the  relative  results 
of  experiments  with  the  two  kinds  of  rats,  socae  interesting  and 
rather  unexpected  facts  crop  out.  Comparison  of  the  time  and 
error  tables  of  the  two  series  discloses  no  considerable  supe- 
riority on  either  side,  although  in  this  comparison  I  disregarded 
entirely  the  first  two  experiments  of  Series  I,  comparing  the  5 
trials  recorded  of  Series  I  with  the  first  5  of  Series  II.  The 
average  of  times  required  and  errors  made  gives  the  white  rats 
the  advantage  in  regard  to  time;  the  brown  rats,  in  regard  to 
errors.'  In  view  of  the  handicap  of  two  experiments,  it  will 
be  seen  that  the  advantage  lies  with  the  white  rats  throughout. 
The  brown  rats  had  gained  comparatively  little  from  the  first 
two  experiments,  imperfectly  conditioned  to  be  sure,  but  in 
which  they  had  the  usual  freedom  of  the  maze  during  the  en- 
tire night.  I  am  of  the  opinion  that  even  if  the  conditions 
of  experimeut  had  been  identical,  the  balance  still  would  have 
tipped  in  favor  of  the  white  rats,  so  potent  is  the  inhibitive 
influence  of  fear  with  the  wild  rats.  The  rational  conclusion 
seems  to  be  that  there  is  little  difference  between  the  two  in 
actual  intelligence.  The  wild  rat  is  somewhat  more  vigorous 
and  active,  and  consequently  this  excess  of  activity  increases 
his  chances  of  accidentally  hitting  upon  the  right  path.  This 
might  secure  him  a  slight  advantage  /«  time  in  perfecting 
his  knowledge  of  the  path.  It  would  n«t  signify,  however, 
^vantage  in  quality  or  degree  of  inlflligence.  It  might 
larger  number  of  associations  (supposing  a  free  life 
inimals)  but  would  not  make  any  difference  with  their 
rc»mplexity.  In  short,  the  results  of  superior  activity 
elHgence,  though  they  seem  often  not  to  be  discrim- 
iC{X)unts  of  human  as  welt  as  animal  doings.  This 
tivity.  however,  is  fully  balanced  by  the  wild  rats' 
ceptibility  to  fear  under  these  strange  conditions. 


eives  the  record  of  Rat  A  and  Exp.  8,  of  Kat  S  is  ia- 

Thf  attainments  of  the  two  were  pructicalljr  equal. 

B  marked  ou  a  diagram  at  the  time  of  observation. } 

e:  Series  I.  5  m.  19  5.:  Series  II.  4  m.  33  s.    Avtrage  of 

4  1-5 ;  Series  IT,  5  1-5.     In  F.scp.  3  of  Series  II.  I  was 

r  there  were  4  or  j  errors.     The  mizimom  is  taken. 


MENTAL   PROCESSES  OF   THE   RAT. 


221 


In  ability  to  profit  by  experience — m  this  case,  to  learn  a  defi- 
nite route  involving  possibilities  of  frequent  error — the  two  are 
not  far  difEerent. 

This  conclusion  does  not  tally  very  well  with  the  genera] 
opinion  that  animals  suffer  mental  deterioration  under  domes- 
tication. However  that  may  be  with  other  animals,  it  evidently 
is  doubtful  in  ihis  instance.  The  white  rat  in  comparison  with 
bis  wild  congener  is  somewhat  less  vigoroiis  and  hardy  (espe- 
cially does  not  endure  cold  or  hunger  so  well),  and  has  sloughed 
off  some  of  the  timidity  and  suspiciousness  of  the  wild  rat;  on 
the  other  hand,  his  senses  with  the  exception  of  sight  are  as 
keen,  his  characteristic  rat  trails  are  as  persistent,  and  his  men- 
tal adaptability  is  as  considerable.  The  modus  operandi  o{  the 
two  kinds  in  the  maze  shows  tittle  variation.  Likewise  there  Ls 
no  difference  in  the  curiusily  manifested,  either  in  kind  or  de- 
gree. In  view  of  the  mauy  gcueratious  of  luxurious  idleness ' 
of  the  white  rat,  this  profound  and  enduring  nature  of  specific 
psychic  traits  is  striking.  A  pertinent  illustration  was  furnished 
by  a  young  rat  that  escaped  from  his  cage  and  was  loose  about 
the  laboratory  for  several  days.  He  had  just  been  weaned 
when  the  accident  occurred.  Food  was  rather  scarce  and  he 
got  pretty  hungry.  Finally  one  morning  he  found  his  way 
into  the  chicken  pen,  and  in  less  than  two  minutes  had  killed 
two  chickens,  and  was  upon  a  third  when  discovered.  The 
chickeus  were  three  limes  as  large  as  himself.  The  killing  was 
done  by  biting  through  the  throat  of  the  victim,  and  was  as 
neatly  and  deftly  executed  as  if  the  executioner  were  an  old 
band.  The  importance  of  this  illustration  lies  in  the  fact,  that 
this  is  exactly  the  method  of  killing  employed  by  the  wild  rats. 
The  only  possible  preparation  in  his  own  experience  this  pigmy 
could  have  had  for  such  serious  business  must  have  been  in 
play  with  his  fellows.  That,  however,  was  general  rather  than 
specific;  and,  at  best,  was  of  slight  importance,  as  he  had 
reached  the  playing  age  but  few  days  before.  Another  typical 
illustration  of  the  persistence  of  specific  traits  is  furnished  by 
a  perfectly  tame  pet  rat  that  exhibited  the  greatest  fondness  for 
a  hole  in  the  base-board  of  a  room  where  he  was  allowed  to  run, 
making  for  the  lioleever\-  lime  he  was  set  free  in  the  room,  and 
dodging  in  and  out  at  every  sound;  yet  so  tame  that  he  would 
come  out  and  allow  himself  to  be  caught  as  ofleu  as  I  went  to 
the  bole  and  called.  Such  cases  give  some  suggestion  of  the 
tenacity  of  those  fundamental  specific  traits  which  "persist  with 
undiminished  vigor"   long  after  the  conditions  of  life  which 


*I  cannot  tintl  tbet  tbe  white  rat  is  Icaown  to  exist  in  the  wild  itale. 
There  is  a  tradition  tliat  it  wns  liroiiglit  to  the  Occiflent  from  aa  initne- 
moriBl  existence  in  China.  I  am  not  tble  to  verify  this  traditioit — or 
disprove  it. 
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called  them  into  being  have  changed  radically.  In  these  cases 
non-use  certaiuly  has  had  but  little  eSect  in  reducing  the  poten- 
tial force  of  specific  instincts. 

What  is  true  of  such  relatively  superficial  specific  traits  is 
doubly  true  of  generic  iustiuct-feeliugs.  Curiosity  is  a  good 
example,  frequently  comiug  into  evidence  as  it  does  in  these 
experiments.  Its  iuteusity  is  not  diminished  with  the  long  do- 
mesticated white  rats.  Nor  is  it  greatly  changed.  Ribot,  rightly 
regards  curiosity  as  the  basis  of  the  'intellectual  sentiment." 
"This  primitive  craving — the  craving  for  knowledge— under  its 
instinctive  form  is  called  curiosity.  It  exists  in  all  degrees, 
from  the  animal  which  touches  or  smells  an  uuknown  object, 
to  the  all-examining,  all-embracing  scrutiny  of  a  Go^lhe;  it 
always  remains  identical  with  itself."'  I  am  persuaded  that 
Ribot  is  right  in  regarding  this  afiection  as  primitive  and  as 
a  primitive  craving  for  knowledge;  not  merely  a  reaction  to 
hunger  or  sex  stimulus.  The  desire  for  familiar  acquaintance 
with  environment,  concomitant  with  fear  and  uneasiness  in 
strange  surroundings,  is  about  as  fundamental  as  hunger.  Ob- 
ser\'ers  of  wild  animals  in  tlieir  native  haunts  tell  the  same  tale. 
Theastrouomerwhoorieuta  himself  with  respect  to  infinite  worlds 
satisfies  the  same  craving  for  knowledge  and  calms  the  same 
uneasiness  in  strangeness  as  does  the  animal  which  seeks  all 
the  knowledge  possible  to  him  of  his  universe.  The  reduction 
of  chaos  to  cosmos  begins  there. 

Such  considerations  as  these  suggest  the  question  whether 
zoological  psychology  may  not  profitably  turn  from  its  almost 
exclusive  search  for  variation,  to  a  search  for  the  relatively  in- 
variable factors  iu  the  animal  mind.  In  order  to  do  this  the 
ideals  of  structural  psychology  umst  be  departed  from  some- 
what, and  attention  directed  to  the  study  of  the  instinctive  traits 
and  tendencies,  out  of  which,  iu  higher  differentiations,  human 
nature  is  made.  From  the  point  of  view  of  psychic  statics  these 
are  composite  and  analyzable;  but,  from  the  point  of  view  of 
psychic  dynamics,  they  are  themselves  primitive  and  elementary. 
By  this  method,  if  by  any,  will  be  gathered  the  material  for  a 
natural  history  of  mind.  From  this  .source  light  may  be  ex- 
pected upon  many  obscure  problems  in  individual  and  anthropo- 
logical psychology. 

Gbnbral.  Form  op  Animal  Intelligence. 

The  amount  and  variety  of  fact  brought  out  in  the  preceding" 
icription  and  analysis  must  serve  as  excuse  for  this  somewhat 
lious  presentation  of  details.  It  justifies  the  initial  assump- 
a  that  the  results  of  such  a  study  as  this  are  qualitative 

Ibot:    Ply.  of  Emotions.     <Kng.  Tr.)  p.  366. 
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rather  than  quantitative;  and  that  a  generalized  statement  of 
results  or  any  graphic  representation  whatever  of  the  data  by 
curves,  would  indicate  only  the  most  general  form  or  tendency 
of  animal  intelligence,  which  was  decidedly  less  what  I  wished 
to  exhibit  than  the  details  of  the  performance.  My  conviction 
of  the  importance  of  this  aspect  of  the  case  is  strengthened  by 
M.  UachctSoupiet':j  brilliant  suggestion  of  a  new  method 
of  cla.ssification  of  species  from  the  psychological  point  of 
view.*  M.  Hachet-Souplet  shows  clearly  that  there  is  very 
good  reason  for  cutting  loase  from  the  trammels  of  morpho- 
logical classification  in  our  psychological  investigations  of  ani- 
mals. If,  however,  such  a  desideratum  is  to  be  realized,  it  must 
be  by  studying  the  mentality  of  the  different  kinds  of  animals 
with  the  same  minuteness  that  morphology  employs  iu  its 
domain. 

A  few  words,  however,  as  to  the  '  general  form  of  animal 
intelligence '  aud  a  more  adequate  appreciation  of  the  value 
and  limitations  of  the  '  cur\'e '  iu  counectioa  with  the  same 
may  not  be  mai  apropos.  In  a  former  paper,'  I  have  noted  that 
a  time  cur\'e  would  be  an  insuflScient  index  of  the  de6aiteness 
and  certainly  of  an  animal's  mental  processes,  on  account  of  the 
inconstancy  of  internal  conditions.  In  this  paper  I  have  pointed 
out  that  a  more  adequate  representation  might  be  made  (at  least 
for  these  experiments)  by  compounding  the  time  and  error 
curves,  and  also  a  curve  representing  the  indecision  at  critical 
points — if  such  could  be  extracted.  Such  a  compound  curve, 
however,  would  still  be  far  from  telling  the  tale  fully  and  pre- 
cisely. 

The  one  extensive  and  important  study  in  comparative  psy- 
chology in  which  the  graphic  method  of  presenting  results  is 
largely  employed  is  that  of  Dr.  Edward  Thorndike  upon  cats, 
dogs,  and  chickens.'  Dr.  Thorndikt's  methods  with  his  cats 
and  does  was  to  confine  the  hungry  animals  in  boxes,  small 
enough  to  be  uncomfortable,  from  which  they  might  escape  by 
"some  simple  act,  such  as  pulling  at  a  loop  of  cord,  pressing  a 
lever,  or  stepping  ou  a  platform. "     Food  was  exhibited  outside 


*P.  Hachet-Souplct :  Examcn  psycbologique  dev  auimaux,  Paris, 
1900.     Schleicber  Frferes. 

*  Am.  Jour.  Psy.,  Vol.  XI,  No.  3,  p.  136. 

*Bdward  Thorndike:  AniniBl  IntetliKence.  Psy.  Rev.  Moaograpb. 
Vol.  II>  No.  4,  Jane,  1S98.  Dr.  Thoroilike's  methods  have  been  criti- 
ciBed  by  :  W.  MiUa  [Psy.  Rev.,  Mav,  1&99);  C.  Uoycl  Morgan  C Nature, 

iuly  14.  1898);  and  Khne  (W«.  Jour.  Psy.,  Vol.  X,  Nos.  I,  2,  3). 
fine's  criticisms  arc  fragmentary,  bat  valuable.  Morgan'*  Review  in 
Nature  i»diM:rin)ioatiag  and  sympatliclic.  Mills  raises  iM>me  olijectiooa 
to  Dr.  Tbordike's  work,  bnt  is  blinded  at  times  to  the  other's  meaniDg 
by  bis  polemical  ardor.  Thorndike  has  replied  to  Mills  (Psy.  Rev., 
July.  1899). 
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the  enclosure  as  a  special  incitement  to  vigorona  effort;  and 
escape  was  rewarded  with  the  food.  The  time  required  to  es- 
cape in  successive  experiments  was  recorded,  and  the  results 
repres^eiited  by  curves.  These  time  curves  are  regarded  by  Dr. 
Thorudike  as  exact  indices  of  the  progress  of  the  animal  in  the 
formation  of  the  required  associations.  Though  these  temporal 
data  do  not  seem  so  significant  to  me,  as  to  Dr.  Thorudike,  for 
the  reastins  given  above,  yet  they  do  exhibit,  I  think,  what  I 
have  called  the  general  form  of  animal  intelligence;  or  as  Pro- 
fessor Morgan  expresses  it  in  an  analysis  of  Dr.  Thomdike's 
paper  (v.  note  above),  "  Ihey  bear  out  the  contention  that  the 
method  of  animal  intelligence  is  to  profit  by  chance  experience, 
and  depends  upon  the  gradual  establishment  of  direct  associa- 
tions." I  suppose  Hbffding  means  essentially  the  same  thing 
when  he  says:  "  The  simple  primitive  consciousness  does  not 
feel  the  need  of  concepts  but  goes  passive  from  disappoint- 
ment to  disappointment."  Professor  Morgan  reports  in 
the  same  paper,  having  attempted  to  extract  from  some  of 
Mr.  Thomdike's  carefully  plotted  data,  a  mean  cur\*e  for 
the  method  of  trial  and  error.  The  attempt  was  not  very 
successful  he  admits;  but  he  thinks  the  resultant  curve  does 
indicate  the  gradualness  of  the  process  which  theoretically 
would  be  expected.  On  the  whole,  this  conclnsion  seems  to 
me  essentially  .sound.  At  least,  my  own  obsen*ations  with 
rats,  under  what  seem  to  me  more  natural,  and  sympathetic 
conditions,  give  confirmatory  reauhs.  I  have  plotted  tentatively 
a  number  of  time  cur\'es,  both  from  the  results  of  my  experi- 
ments with  the  maze  and  with  other  devices;  and  they  show 
no  radical  variation  from  the  general  form  of  Dr.  Thonidike*s 
cur\xs.  I  think  Morgan  is  right  in  asserting  that  "  the  foroL 
of  his  curves  affords  no  particle  of  evidence  for  reasoned  be- 
havior." No  more  do  mine.  It  must  be  remembered  that 
Morgan  rigidly  limits  the  term  reasoning  or  rational  procedure 
to  the  process  of  drawing  logical  im'erence.  The  relation  be- 
tween experiences  must  be  perceived  as  such.  The  transitive 
moment  between  focal  points  in  consciousness  must  itself  be 
capable  of  becoming  focal,  The  reasoning  creature  must  be 
ible  to  '  focus  the  therefore,  think  the  why.' '  In  the  broader 
•^nse  of  practical  adaptation  to  varying  conditions  by  direct 
j£Ociation;  or  as  Binet  '  defines  it:  "  an  organization  of  images 
:terauued  by  the  properties  of  the  images  themselves,  so  that 
_e  images  have  merely  to  be  brought  together  for  them  to  be- 
)me  organized,  and  reasoning  follow  with  the  inevitable  neces- 
ty  of  a  reflex  " — Morgan  readily  admits  reasoning  in  animals. 


Mornn:    Comparstive  Psychology,    /m  tads, 
Psjcbologj-  of  Reasoning.     (Bug.  Tr.,  p.  3.) 
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Morgan  further  made  a  comparisou  of  his  mean  trial  and 
error  curve,  with  a  mean  cur\'e  of  rational  procedure,  which  he 
plotted  from  Dr.  Lindley's  data  compiled  in  his  "  Study  of 
Puzzles."  (Am.  Jour.  Psy.,  \'ol.  VIII,  No.  4.)  These  present 
a  clear  contrast,  he  thinks.  In  the  latter  case  he  finds  "  a  sud- 
den leap  from  failure  to  success  when  the  trick  of  the  puzzle 
was  discovered  and  understood;"  as  opposed  lo  a  "gradual 
sweep  towards  rapid  and  assured  success"  with  the  former. 

There  is  one  fact,  however,  in  connection  with  the  trial  and 
error  curves  that  Morgan  does  not  remark.  Nearly  all  of  Dr. 
Thorndike's  cur\'es  show  a  sudden  fall  after  the  first  success. 
My  own  experiments  with  varioits  devices  gave  similar  results. 
This  fall  is  analogous  with  the  fall  in  the  curve  of  rational 
procedure  after  the  '  trick  was  understood.'  This  fact  does  not 
afifect  the  distinction  between  the  two  processes.  The  sudden  fall 
in  the  trial  and  error  curve  indicates  oaly  effectiveness  for  re- 
production of  the  first  right  associaiioa.  In  this  method,  learn- 
ing the  trick  or  the  task,  depends  in  the  first  instance  upon 
performing  it  fortuitously  so  far  as  previsioned  end  isconcerned; 
and  requires  then  time  and  repetition  for  perfecting  the  knowl- 
edge. Improvement  depends  upon  memory  of  previous  per- 
formances, or  forgetting  useless  details.  The  relation  of  the  acts 
does  not  become  focal.  On  the  other  hand,  in  rational  proce- 
dure, the  trick  may  be  understood  before  it  is  performed.  The 
entire  plan  of  solution  may  be  envisaged  before  a  move  is  made. 
As  a  matter  of  fact,  however,  in  the  great  majority  of  cases 
tested  by  Dr.  Lindley.in  which  rational  procedure  was  employed, 
the  understanding  at  the  beginning  was  only  partial,  the  plan 
was  vague  and  hazy.  The  understanding  became  ftill  and 
definite  through  abortive  attempts  at  practical  solution.  The 
younger  children.  Dr.  Lindley  found,  as  would  be  expected,  used 
almost  exclusively  the  trial  and  error  method,  chance  success 
and  direct  association.  With  older  children  rational  procedure 
based  upon  a  considered  plan  came  progressively  into  evidence. 
"  The  younger  children  succeed  through  a  long  series  of  slight 
variations.  Occasional  lapses  into  useless  movements  occur; 
but  the  trend  is  by  a  slow  and  primitive  method  of  exclusion 
towards  the  goal."  Among  older  persons  the  inhibitive  influ- 
ence of  failure  is  stronger.  The  memory  of  the  failure  takes  its 
place  as  a  substantive  clement  in  consciousness  and  constrains 
the  subject  lo  reconsider,  to  deliberate.  The  variations,  too, 
are  wider  and  more  far-reaching,  indicating  a  larger  and  more 
complex  grasp  of  attention.  Yet  comparatively  few.  even  of 
adults,  pursue  a  strictly  rational  procedure.  The  close  similar- 
ity between  animals  and  children  is  obvious. 

The  fact  that  the  trial  and  error  method  plays  so  large  a  part 
in  human  mentality,  and  especially  that  it  predominates  with 
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children,  still  further  supports  the  view  taken  in  the  beginning 
of  this  paper  that  animal  intelligence  works  almost  exclusively 
by  this  method.  Although  this  hypothesis  was  assumed  for 
the  present  case  only,  it  certainly  covers  adequately  a  very  large 
part  of  animal  activity.  Most  anecdotal  cases  of  animal  reason- 
ing are  explainable  upon  this  ground.  So  far  as  the  narrowly 
experimental  studies  of  animals  go,  they  point  in  the  same 
direction.  As  yet,  however,  these  are  too  limited  in  number 
and  too  restricted  in  scope  to  be  very  conclusive. 

On  the  other  hand,  however,  there  is  yet  something  to  be 
said.  The  analogy  between  children  and  animals  is  so  close 
that  the  manifestation  of  reason  in  some  very  young  children 
suggests  that  some  animals  may  have  the  same  power.  Preyer 
cites  the  case  of  a  two-year-old  child  getting  a  cricket  and 
standing  upon  it  in  order  to  reach  a  desiitd  object.'  M. 
Hachet-Souplet'  shows  wide  variations  of  psychic  faculty 
among  animals  of  closely  related  morphological  groups.  In- 
dividual variations,  too,  are  indubitable.  M.  Hachel-Souplet 
has  uo  doubt  that  some  animals  reason.  His  opinion  is  im- 
portant since  he  is  an  cxperimeuter  in  a  large  aud  fruitful  way, 
and  is  at  the  same  time  in  the  main  sharply  critical  of  his  facts. 
He  describes  a  striking  case  of  reasoning  in  a  coati,  as  follows: 
"  trn  de  nos  amis  nous  ayant  rapport^  un  merveilleux  trait 
d'intelligence  de  la  part  d'uu  coati,  uous  avons  rcsolu  de  pro- 
voquer  artificieJleinentautour  d'uu  autre  coati,  descirconstauces 
analogue  a  cellesdans  lesquellesle  premier  s'^tait  trouv^,  quand 
il  donna  une  si  grande  preuve  de  sagacite.  On  sait  que  I'es- 
p^ce  est  tr^s  friande  d'oeufs  de  poule;  nous  en  pla^Smes  un  sur 
une  haute  cfaemio^  de  fa^on  h  ce  qu'l  pflt  $tre  vu  du  coati  et, 
apr^s  avoir  <5Ioigni'  l^g^remeut  les  siiges,  nous  quittdmes  la 
pi^ce;  en  nous  arrangeant  toutefois  de  mani^re  k  ne  hen  perdre 
de  ce  que  ferait  notre  sujet. 

"11  s'agita  d'abord.  saute  deux  ou  trois  fois;  mais,  voyant 
que  fion  ^lan  ne  le  portait  qu'^  mi-hauteur  de  la  tablette,  il 
semblait  r^fl<5chir  un  instant.  11  se  dirigea  ensuite  vers  une 
chaise  en  chcne  ciri-  qu'il  essaya  d'aitirer  dn  c6t<S  de  la  chemi- 
n£e,  mais  ses  pattes  glissaitsur  le  boiset  il  renon^a  kson enter- 
prise; il  semblait  d<^se.sp^r<^.  Cependant  il  aperyut  dans  un 
coin  un  paquet  de  vleux  chiffon  et  parut  frappe  d'une  veritable 
ui^e.  Ayani  pris  une  dts  handrlctUs,  il  en  mtoura  U  pied  de  la 
chaise  el  il  se  mil  A  tattirer  (t  reailons,  Quand  le  sidge  fut 
contre  la  chemince,  en  deux  bond.s,  mon  coati  monta  sur  celle- 
ci  et  s'empara  de  I'ceuf."  Manifestly  the  coati  in  this  case 
perceives  relations,  more  complicated  relations,  indeed,  than  the 
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relation  perceived  by  the  child  cited  above.  Such  a  mental 
expression  goes  beyond  the  explanatory  possibilities  of  '  direct 
association  by  trial  aud  error  methods.' 

Perhaps  the  real  question  after  all  is  not  whether  animals 
perceive  relations,  but,  rather,  what  ani'ma/s  percewe  what 
kind  of  relations.  This  would  seem  to  be  the  log-ic  of  M. 
Hachet-Souplet's  position;  and,  what  is  more  Importam,  it  is 
the  logical  method  of  psychogeoetic  study.  Granting  that 
animals  may  perceive  relations,  we  have,  then,  definite  and 
feasible  problems  to  investigate:  the  kiud  and  complexity  of  the 
relations  perceived.  This  method  should  give  data  for  a  better 
tinderstauding  of  the  nature  of  animal  reasoning.'  judgment, 
inference,  and  the  consciousness  attending  these  processes.  It 
would  not  be  surprising  if  degrees  of  complication  and  of  symbol- 
bm  were  found  to  constitute  the  differentiae. 

On  the  whole,  the  modem  studies  of  comparative  psychology 
confirm  Hume's  acute  observations  on  the  nature  of  animal  in- 
telligence. "  Animals,  as  well  as  men,  leani  many  things  from 
experience,  and  infer  that  the  same  events  will  always  follow 
the  same  causes.  By  thi.s  principle  they  become  acquainted 
with  the  more  obvious  properties  of  external  objects,  aud  grad- 
ually, from  their  birth,  treasure  up  a  knowledge  of  the  nature 
of  fire,  water,  earth,  stones,  heights,  depths,  etc.,  and  of  the 
effects  which  result  from  their  operation.  The  ignorance  and 
inexperience  of  thp  young  are  here  plainly  distinguishable  from 
the  cunning  and  sagacity  of  the  old  who  have  learned  from 
long  experience  to  avoid  what  hurt  them,  aud  to  pursue  what 
gave  ease  or  pleasure.  .  .  .  An  old  greyhound  will  trust 
'the  more  fatiguing  part  of  a  chase  to  the  younger,  aud  will 
place  himself  so  as  to  meet  the  hare  in  her  doubles;  nor  are 
the  c&tijerlures  which  he  forms  on  this  occasion  founded  in  anything 
but  his  observation  and  experience.  Animals,  therefore,  are  not 
guided  in  these  inferences  by  reasoning,  neither  are  children, 
neither  are  the  generality  of  mankind  in  their  ordinarj-  actions 
and  conclusions,  neither  are  the  philosophers  themselves.  An- 
imals undoubtedly  owe  a  large  part  of  their  knowledge  to  what 
we  call  instinct.  But  the  experimental  reasoning  itself,  which  we 
possess  in  common  with  beasts  is  nothing-  but  a  species  of  instinct 
or  mechanical  power  that  acts  in  us  unknown  to  ourselves."  This 
statement  of  Hume's'  as  to  the  general  form  of  animal  intelli- 
gence has  not  been  improved  upon.     His  expression   'experi- 

''Benn  (Gk.  Phitosophent,  t,  p.  381,)  makes  the  interesting  flog- 

festioQ  that  aoiinals  rcHsoa  diijunctively  ("after  a  canine  fashton";. 
t  U  front  the  dinjuuclive  form  that  all  other  forms  of  reasoning  are 
successively  evolved. 

'  Hume  :  An  Buquiry  concerDing  Human  Understaudiug.  Sectioo 
IX.  pp.  85  fi. 
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meutal  reasoning  '  seems  to  me  singularly  happy  and  accurate, 
guarded,  as  it  is,  by  the  suggestion  of  its  subconscious  character 
— especially  happy  in  comparison  with  the  clumsy  expressions 
of  some  modern  comparative  psychologists  whose  abhorrence  of 
authrupomorphism  leads  to  the  opposite  extreme  both  in  thought 
and  exprtrssion:  and  causes  them  to  inveigh  against  that  vice 
ad  nauseam.  I  suppose  Hume  would  be  dealt  with  summarily 
on  this  score  by  these  writers.  But  is  not  a  certain  amount 
of  chastened  anthropomorphism  a  wholesome  specific,  a  kind  of 
saving  grace  against  the  scientific  pedantry  that  thinks  to  create 
a  new  science  of  comparative  psychology  with  the  imperfect 
instruments  of  esperinient  and  the  law  of  parsimony.  The 
law  of  parsimony  is  important,  no  doubt,  but  it  may  be  em- 
ployed too  rigorously.  The  real  difiBculty  lies  not  iu  the 
tendency  to  interpret  animal  intelligence  in  the  terms  of  human 
experience,  for  we  have  no  other  way;  but  in  the  faulty  and 
imperfect  analysts  of  human  experience.  That  is  the  real  vice 
of  Romanes'  work.  His  analysis  did  not  go  much  deeper  than 
the  discursive  adult  human  understanding.  This  difficulty  is 
intensified,  not  only  by  the  fact  that  human  consciousness  ia 
permeated,  and,  as  it  were,  recreated  by  self- consciousness;  but 
also  by  the  fact,  not  always  heeded,  that  the  more  elementary 
and  obscure  phases  of  human  exiwrience,  as  yet,  have  not  been 
fully  and  definitely  analyzed. 

Another  difficulty,  not  less  real  and  important,  but  not  suf- 
ficiently remarked,  is  fouhd  in  psychophysical  limitations.  This 
difficulty  is  frequently  met  with  in  human  psychology.  Gal- 
ton's  Academicians  who  regarded  mental  imagery  as  *  moon- 
shine '  illustrate  ibe  point.  They  experienced  no  meutal  images; ' 
therefore,  mental  images  did  not  exist.  A  similar  limitation, 
Ribot  thinks,  leads  psychologists  to  cavil  at  memory  of  emotions. 
Now,  doubtless,  the  psychophysical  disparities  between  man  and 
brute  are  inconceivably  gre-iter  than  between  man  and  man. 
The  immensely  greater  rftle  played  by  smell,  for  example,  or 
motor  experience,  in  the  economy  of  the  animal  mind  cannot  be 
Ippreciated.  We  can  hardly  have  any  idea  of  the  radically 
It  tone  and  feeling  of  such  consciousness;  and  we  cannot 
*b  any  precision  what  modifications  of  intelligent  pro- 
ire  concealed  from  our  view  in  this  way. 

The  Process  of  Leakning. 

ler  the  process  of  learning  the  way  through  thi.s  maze 

,lely  described  as  a  gradual  establishment  of  direct  asso- 

IV  profiting  by  chance  experience  depends  upon  the 

tacbed  to  the  phrase  '  profiting  by  chance  experience. ' 

le  remainder  of  this  paper  to  attempt  an  analysis  of 

factors  involved  in  the  animal's  solution  of  the 
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problem;  and  to  offer  some  suggestions  upon  the  character  of 
the  perfected  knowledge. 

It  will  lie  well  to  resum^  the  facts  by  following  the  rats  /I 
and  ff  of  Series  II  from  their  introdnction  to  the  maze,  throngh- 
out  their  experience  of  getting  acquainted  with  their  new  environ- 
ment, to  the  time  when  they  have  perfect  mastery  of  the  situa- 
tion, lu  their  &T^i  trial,  after  a  lapse  of  13  miniucs  and  after 
many  errors,  returns,  and  delays,  they  find  their  way  into  C. 
Here  they  are  rewarded  for  their  labors  by  all  the  pleasure  pos- 
sible to  a  rat  from  the  satisfaction  of  a  keen-edged  appetite  by  a 
good  meal  of  bread  and  milk.  This  fir.st  succe.'ts  is  a.ssumed  to  be 
accidental;  its  realization  does  not  depend  at  all  upon  prevision- 
ing  intelligence.  The  animal  does  not  foresee  the  end  and  set  to 
work  to  attain  that  end.  There  is  no  reflection.  The  determin- 
ing conditions  iu  the  rat's  raind  are  more  immediate  in  their 
effect.  The  most  obvious  of  these  are :  hunger,  perception  of 
the  odor  of  the  food,  curiosity,  normal  activity  (the  obverse  of 
curiosity)  and  the  instinctive  special  trail  of  following  out  tortu- 
ous pas-sages — a  definite  rat-hole  consciousness  that  acts,  as  it 
wcre.thygmotactically.  These  factors, with  Iheinhibitivebalance- 
spring  of  timidity,  firmly  rooted  and  deeply  toned  emotionally, 
constitute  the  relatively  stable  background  of  consciousness 
over  which  play  the  lights  of  the  perceptive  and  discriminative 
processes  as  the  animal  proceeds  with  the  task.  The  rat,  when 
he  enters  the  maze,  is  psychically  a  confused  complexus  of  these 
factors.  No  one  of  them  looms  high  above  the  others  in  the 
wave  of  co!iscioii.sness.  Attention  is  di.spersed;  perhaps,  better, 
distraction  prevails.  Nevertheless,  'experimental  reasoning' 
begins  at  once.  The  animal  keeps  constantly  moving;  but  his 
activity  at  this  stage  is  evidently  sensori-motor  (or  organo- 
motor).  Motive  in  the  sense  of  ideated  end  is  absent.  The  nearest 
approach  to  this  is  the  possible  idea  of  a  definite  kind  of  food 
incident  to  the  perccptiou  of  the  familiar  foud-odor.  This  is  not 
impos-sible.  On  the  other  hand  the  effect  on  consciousness  may 
be  only  an  intensiOcatiou  of  the  hunger  psychosis  resulting  ia 
an  increuse  of  mol'ir  activity.  However  this  may  be  it  proba- 
bly is  the  animal's  instinctive  fondness  for  following  out  devious 
ways  his,  ihygmotactic  rat-hole  psychosis,  rather  than  the  smell 
of  the  food  that  gives  delerminatcness  to  his  movements  at  first. 
Were  this  trait  less  imperative,  the  rat,  when  he  comes  near  the 
food  (^.  ^.,  at  e)  would  become  the  victim  of  his  hunger  and 
his  perception  of  the  position  of  the  fotxl— for  the  food  at  this 
point  could  be  located  by  smell — and  would  spend  himself 
stupidly  in  endeavoring  to  force  an  entrance.  In  general,  how- 
ever, he  soon  passes  on,  going  directly  away  from  the  Canaan  of 
his  desire.'     Failure  to  get  through  by  gnawing  and  digging, 


*  OccA»ion&tly  one  does  }nBt  this  stupid  thing, 
passing. 
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quickly  results  in  a  wavering  and  dispersion  of  attention.  Con- 
comitantly the  perception  of  the  odor  relapses  into  the  margin 
of  consciousness,  and  the  instinctive  motor  tendency  at  this 
juncture  reasserts  itself  as  the  focal  and  directive  influence.^ 
The  first  success  then  may  be  set  down  as  the  accidental  issue 
of  a  trial  and  error  scries,  motivated  by  hunger  and  curiosity, 
mediated  by  the  sense  of  smell  and,  more  largely,  by  this 
instinctive  motor  trait,  and  consummated  by  the  pleasure  of  hun- 
ger satu^ed.  And  yet  the  term  accidental  must  be  used  with 
reser\'ations.  The  rats  of  this  series,  and  of  all  others  in  their 
first  trial,  seeme<l  to  profit  at  once  by  experience.  By  this  I  mean 
that  after  they  had  made  an  error  once  or  twice,  though  they 
had  not  yet  succccdL-d  in  reaching  C,  they  would  hesitate  or  even 
avoid  the  error  when  Ruing  over  the  gruund  a  second  liuie.  For 
example,  rat  A  went  only  a  few  steps  into^  the  second  time  he 
reached  that  place,  and  avoided  6  and  7  completely.  A  glance 
at  the  record  of  the  first  experiment  will  make  this  perfectly 
dear.  Such  cases  may  be  attributed  to  pure  chance;  the  con- 
duct of  the  rat,  his  hesitation  more  than  his  avoidance  of  the 
error,  indicates,  rather,  recognition  and  selection. 

It  will  be  remembered  that  the  rats  have  the  entire  night 
each  time  for  exploration  of  the  uia/.e.  This  results  in  remark- 
able improvement  in  the  second  Irial.  In  the  succeeding  ex- 
periments the  improvement  is  continuous  in  the  elimination  of 
errors  and  in  the  increase  in  definiteness  and  speed.  The  rats 
Boon  acquire  a  practically  perfect  knowledge  of  the  maze,  so 
that  they  can  make  the  journey  quickly  and  accurately  when 
they  want  to  do  so,  or  stroll  about  as  they  list. 

How  explain  this  improvement?  What  docs  '  profiling  by 
chance  exjierienct:'  mean  in  this  instance?  how  is  it  assimilated 
aud  how  utili7.cd? 

Doubtless  one  factor  iu  the  process  is  the  memory  of  the 
pleasant  experience  at  the  end.  In  addition  to  the  undirected 
and  undiSerentiated  motive  of  hunger  and  the  motor  trait  of 
the  first  trial,  there  is,  in  the  second,  a  dimly  ideated  end  which 
probably  becomes  progressively  clearer  in  the  subsequent  ex- 
perience. But  the  essential  point  is  certainly  the  recognition 
of  the  critical  points  along  the  way  and  the  discrimination  of 


'  With  WTcral  subjects  the  cwior  sliniulus  was  done  away  with  entirely 
lo  see  wlietlier  they  wouki  m«ke  the  first  journey  to  C  fis  well  as  the 
rats  that  bad  thatt^timulus.  No  appreciable  difiereuce  was  shown  either 
in  lime  or  nctiiitiLT  of  rrrors.  The  rats  followed  out  I  be  mnze  lo  the  end, 
C,  (uBt  as  persevcringly  as  if  the  food  had  been  there  dispensing  its 
aavory  solicitations.  The  expected  did  hnppeii,  however,  in  respect 
to  learning  the  direct  way  to  C.  They  made  little  progress  in  five  or 
fliz  trials.  As  there  was  no  pleasant  assoeiatiuti  fit  the  end  of  the 
Jonruey  there  was  nothing  to  detcrmiae  the  building  up  of  this  defiuite 
■Mociation  train. 
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the  divergent  paths  at  these  points,  leading  to  purposive  selection 
of  the  right  path.  The  memory  of  the  pleasant  experience  at 
the  end  would  be  of  slight  avail,  if  the  rats  did  not  recognize 
the  critical  points  and  discriminate  and  select  their  paths.  The 
animal  begins  by  going  right  and  wrong  wholly  by  chance. 
After  a  few  trials  lie  comes  to  recognize  the  doubtful  places, 
and  hesitates  when  he  comes  to  them,  undecided  which  way  to 
take.  The  external  signs  of  indecision  vary  between  stand- 
hig  still  as  if  trying  to  think  which  way  to  go,  and  abortive 
starts  each  way.  Sometimes  to  these  is  added  standing  up  and 
snifhng  in  the  usual  manner  of  orientation.  This  movement 
seldom  was  observed  after  the  first  two  or  three  experinieuts,  /.  (. , 
after  the  dilemma  began  to  be  clearly  felt.  At  this  stage,  the 
choice  of  path  is  still  about  as  often  wrong  as  riglit.  The  dis- 
tinguishing accidentia  are  acquired  gradually.  Progress  in 
discrimination  is  marked  by  decrease  of  hesitation  and  in  more 
frequent  choice  of  the  right  path.  The  path  chosen  often  is 
pursued  doubtfully.  If  the  wrong  one  is  chosen,  The  error  fre- 
quently is  retrieved  after  a  few  steps;  if  it  is  followed  to  the 
end  the  return  is  made  .swiftly  and  the  right  path  is  taken  con- 
fidently. In  the  final  stage,  errors  and  hesitation  drop  out 
entirely.  The  right  path  is  followed  from  start  to  finish  without 
attention  to  .specific  points  en  rmite. 

It  should  be  noted  that  the  learning  was  sIowe.st  in  con- 
nection with  o,  X,  and  ^.  The  persistent  confusion  at  0  is  at- 
tributable probably  to  its  being  at  the  entrance  of  the  maze. 
At  this  point  there  is  a  maximum  of  affective  excitement.  The 
momentum  of  association  has  to  be  gathered  as  the  animal  goes 
along  in  the  familiar  path.  In  a  remote  way  it  may  be  liktmed 
to  the  .'^tumbling  and  groping  of  an  orator  at  the  beginning  of 
a  familiar  theme.  The  suggestion  that  tlie  rats  might  have  a 
penchant  for  right  as  opposed  to  left  was  fouud  baseless  by  the 
use  of  the  reversed  maze.  A  definite  memory  of  direction 
seems  to  be  required.  The  slower  discrimination  at  x  and  4. 
was  due  doubtless  to  the  fact  that  wrong  choice  at  these  points 
consisted  in  taking  the  roundabout,  rather  than  the  direct  path. 
Strictly  .speaking  there  was  no  error.  In  all  the  other  cases,  taking; 
one  path  was  associated  ultimately  with  success;  taking  the 
other,  with  failure — disappointment.  In  these  cases  the  asso- 
ciation would  seem  to  be  between  path  and  distance. 

In  such  cases  profiting  by  experience  manifestly  involves  the 
proces.ses  of  recognition,  discrimination  and  choice.  If  the 
problem  set  were  merely  the  selection  of  one  effective  movement 
out  of  several  haphazard  movements,  as  was  the  case  with  the 
pnzzle-box  experiments  reported  by  Dr.  Thorndike*  and  my- 
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self.'  then  the  profiting  by  experience  could  be  accounted  for  by 
the  fading  away  of  the  useless  movemeuts.  They  would  drop 
off  like  dead  branches  from  a  tree,  of  their  own  weight.  They 
would  be  associated  with  nothing — either  positi%-eIy  or  nega- 
tively. The  right  movement  would  be  selected  naturally.  In 
the  present  case,  however,  two  direct  associations  are  formed 
and  discriminaled  between,  and  the  advantageous  one  selected. 
Recognition  of  the  critical  places  is  equivalent  to  doubt  as  to 
the  right  path.  This  doubt  is  the  correlative  iu  consciousucss 
of  the  struggle  between  the  two  associations  or  'constructs.'* 
The  positively  useless  or  the  less  advantageous  association  does 
not  fall  away  mechanically,  but  only  in  virtue  of  discrimination 
between  the  two  constructs,  and,  finally,  the  conscious  selection 
of  the  right  one.  In  such  a  case  as  that  of  choice  at  x  if  the 
animal  did  not  consciously  select,  there  could  never  be  any  fixed 
association;  consequently  never  any  habitual  reaction.  Both 
ways  lead  to  success.  In  a  sufficient  number  of  trials  the  theory 
of  probabilities  would  require  an  equal  number  of  selections  of 
each  path.  But  the  short  road  is  soun  habitually  selected,  just 
as  is  the  right  path  at  other  critical  points.  There  is  involved 
an  elementary  form  of  comparison  aud  judgmcut;  for  compari- 
son, judgment  and  reflection,  even,  are  present  in  embryo.  They 
all  take  their  rise  in  the  struggle  of  ideas  and  images,  and  lower 
down  of  '  constructs,'  which  "  gives  in  animal,  as  in  man,  the 
illusion  of  choice  aud  free  intelligence." 

MooALtTiBs  OP  Sensation. 

This  section  is  an  attempt  to  appreciate  the  r61e  of  the  differ- 
ent sense-modalities  in  learning  the  task. 

The  conditions  of  the  experiment  were  such  as  to  exclude 
any  verj*  direct  influence  of  taste  and  bearing.  Taste  gives  only 
a  pleasurably- toned  experience  at  the  end,  the  significance  of 
which  has  been  noted.  The  influence  of  hearing  is  limited  to 
occasioning  affective  variations.  Neither  gives  any  data  for  solv- 
ing particular  difficulties. 

Smell.  T\\<  sense  of  smell  might  be  supposed,  d  priori,  to 
play  the  leading  r6Ie,  but  in  the  present  case  its  claims  to  pri- 
macy are  doubtful. 

In  the  preceding  section  it  has  been  shown  that  the  location 
of  the  food  by  odor,  and  hence  the  end  to  be  reached,  was  an 
unimportant  factor.  In  fact,  it  is  improbable  that  olfactory  sen- 
sation per  se  has  much  greater  spatial  significance  with  animals 
than  with  man.  Iu  general,  animals  perceive  direction  of  odors 
only  with  the  aid  of  air  currents.  The  perception  is  quite  as 
roucli  tactual  as  olfactory. 


'  Loc.  dt. 


*C/.  Morgsn  :   Comparative  Psychology. 
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It  15  even  clearer  that  the  trail  of  the  first  accidental  success 
was  not  followed  subsequently  by  sceut.  In  the  first  trial  the 
rats  invariably  traversed  practically  all  the  galleries;  and,  after 
appeasing  their  hunger  a  little,  carefully  investigated  the  entire 
maze.  It  would  be  impossible,  therefore,  for  them  to  select 
the  right  path  by  scenting  the  trail.  Again,  the  second  rat 
frequently  turned  aside  from  the  route  marked  out  by  his  imme- 
diate predecessor:  either  he  was  not  following  the  trail  or  he 
could  uot  discriminate  the  fresh  trail  from  one  a  day  old.  Tur- 
ther,  the  recognition  of  critical  points,  and  the  fact  that  the  rata 
frequently  ran  long  distances  with  heads  up — e.  g.,  when  car- 
rying food — are  evidence  against  the  supposition.  These  facts 
together  are  sufficient  to  throw  the  theorj*  out  of  court. 

The  conclusion  is  drawn  for  the  present  case  only.  It  is  per- 
fectly apparent  that  animals  of  this  class  do  follow  trails  by 
scent  in  the  right  circumstances.  These  facts  point  to  the 
complexity  and  variety  of  the  animal  mind,  and  are  a  warning 
agaiwit  naively  accepting  'simplest  explanations.' 

Another  possibility  in  regard  losmell  is  that  particular  points 
in  the  maze  may  have  been  associated  with  definite  peculiarities 
of  odor.  The  constant  sniffing  and  extensive  olfacton,'  investi- 
gations of  the  rats  lend  colur  to  this  thought.  The  experience 
thus  acquired,  may,  however,  influence  only  theafFective  tone — 
counect  directly  with  the  emotional  tendencies  which  determine 
the  animal's  conduct.  Such  a  relation  is  indubitable.  I  found, 
for  example,  that  putting  rats  perfectly  familiar  with  the  task, 
into  a  new  maze,  differing  from  the  one  learned  only  in  rifTimess, 
threw  them  into  extreme  emotional  excitement.  They  acted 
as  though  the  task  were  absolutely  new  to  them.  They  were 
curious,  timid,  and  hesitant;  errors  were  as  frequent  as  in  their 
introductory  trial.  After  finding  the  ff>od.  they  continued 
eagerly  exploring  and  re-exploring  the  maze.  As  soon,  how- 
ever, as  Ihey  had  become  familiar  with  the  new  odors,  their 
former  facility  returned;  they  made  the  journey  as  quickly  and 
accurately  as  Ijefore.  This  would  not  have  occurred,  had  it 
been  necessary  for  them  to  establish  a  new  series  of  smell- 
posilion-direction  associations.  The  inference  is  clear  that 
the  effect  of  smell  sensations  is  general  and  emotional,  rather' 
than  thai  delicate  and  discrete  associations  of  odors  with  special 
positions  are  set  np.  The  point,  however,  is  not  absolutely 
secure.  Probably  more  conclusive  evidence  might  be  obtained 
by  testing  rats  with  olfactorv  nerves  paralyzed. 

Sighl.  Sight  is  much  less  relied  upon,  and,  relatively, 
much  less  acute  than  smell  and  hearing — the  psychic  organs 
respectively  of  food-getting  and  defence.  This  corresponds 
with  the  poor  development  of  the  eye  and  optic  nerve.* 

*The  eye  of  Uie  wild  brown  tit  is  better  cieveloped  than  that  of  the 
white  rnt,  but  the  two  rats  varied  slightly  in  tbeirconduci  in  the  aiaxe. 
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Several  tests  were  made,  the  results  of  which  indicated  that 
visual  perception  played  no  part  in  the  processes  of  recoguition 
and  discrimination. 

1.  It  was  suggested  to  me  that  the  direction  of  light,  by 
analog^'  with  I,ubbock*s^  experience  with  ants,  might  be  a  fec- 
tor  in  the  chance  of  path.  Lubbock  found  that  ' '  when  the  direc- 
tion of  the  light  was  changed,  but  everj-thingelse  left  as  before, 
cot  of  seven  ants,  five  were  deceived  and  went  in  the  wrong 
direction."  (This  was  after  they  had  learned  their  path  per- 
fectly, of  course.)  Fortified  by  further  experimentation.  Ltib- 
bock  conclndes  that  "in  determining  their  course  the  ants  are 
greatly  influenced  by  the  direction  of  the  light." 

As  the  rats  did  most  of  their  exploring  in  the  dark,  and  as 
the  brightness  element  is  only  one  factor  in  the  vi.sual  datum, 
not  the  total  datum  as  with  the  insect,  it  was  improbable  that 
this  factor  should  be  very  influential.  Xevertheless,  it  was  made 
a  matter  of  experiment.  Tests  were  made  by  having  the  rats 
learn  the  path  perfectly  with  the  direction  of  the  light  constant. 
The  light  was  then  transferred  to  the  opposite  side  for  a  few 
trials;  after  which,  it  was  alternated  at  unequal,  though  fre- 
quent, intervals.  The  results  were:  (i)  In  most  cases,  change 
of  direction  oi  the  light  seemed  to  produce  a  very  slight  effect 
upon  certainty  and  celerity  of  movement;  but  hardly  more  than 
might  occur  as  normal  variations  under  constant  conditions,  (a) 
Some  subjects  showed  absolutely  no  effect.  (3)  After  the  first 
change  the  alternation  produced  no  effect.  This  shows  that  the 
effect  when  it  occurred  was  merely  a  slight  affective  disturb- 
ance— a  retardation,  not  a  change  of  the  cognitive  process. 
Plainly  this  is  a  very  minor  factor. 

2.  A  partial  test  of  the  part  played  by  sight  in  the  recognition 
and  discrimination  necessary-  to  the  formation  of  special  associa- 
tions at  critical  points  was  made  as  follows:  At  all  such  points, 
bright  red  posts,  ){  inch  diameter,  were  placed  iu  the  middle 
of  the  right  path  a  few  inches  beyond  the  dividing  of  the  ways. 
When  the  rats  had  learned  the  path  perfectly  the  posts  were 
removed.  Two  rats  only  were  tried,  the  results  being  rti/. 
These  rats  did  not  learu  the  path  more  quickly;  nor  did  they 
exhibit  the  slightest  variation  in  conduct  after  the  posts  were 
fcmoved.  It  is  tolerably  clear  that  visual  data,  if  effective,  must 

e  of  a  more  general  character.     The  animal  does  not  hang  his 
ssociation  upon  a  gross  and  obviuns  object.' 

3.  Another  method  of  partial  experiment  suggesting  itself  was 
I^'ndfoM  the  rat  after  he  had  learned  the  path.   The  evident 

ibbock:     AnU.  Bees,  and  Wasps,  p.  267  ff.    (6th  Kd.). 

is  impTobable  that  the  action  Imd  ticcnme  m>  habitual  u  to  dis. 
e  with  what  was  nt  first  a  determiDing  factor  in  the  formation  of 
■Mociation. 
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objection  to  this  plan  is  that  it  would  change  completely  the 
conditions  of  attention  and  emotion.  I  f  the  subject  blundered  and 
failed  nothing  would  be  proved.  If  he  did  his  work  about  as  well 
afl  before  there  would  be  a  negative  demonstration  of  the  filight 
importance  of  visual  perceptions;  not.  however,  0/ visual  sensa- 
tion, for  its  effect  might  still  be  present  as  visual  images  co-op- 
erating in  the  mental  process. 

Fortunately,  nature  stepped  in  and  performed  a  conclusive 
experiment  for  me.  A  number  of  my  rats  came  to  me  with  dis- 
eased eyes.  Before  I  discovered  this,  two  of  them,  an  adult 
male,  A',  and  a  young  female  (about  10  weeks  old).  Y,  had 
become  blind.  I  had  already  started  them  learning  the  maze, 
with  two  others,  when  I  noticed  their  blindness.  After  the  fifth 
experiment  they  were  totally  blind.  In  the  first  two  experi- 
ments distinct  impressions — if  white  rats  have  such — may  have 
been  possible  to  A',-  and  brightness  sensation  until  tlie  fifth. 
Rat  Y  may  have  had  brightness  sensations  in  the  first  two 
experiments,  but  not  later.  At  tbis  time  the  general  health, 
vigor  and  temperament  of  these  rats  were  uuaffected  by  their 
malady. 

The  results  of  the  experiments  with  these  blind  rats  were  so 
striking  that  I  give  them  somewhat  fully.  Until  after  the  ninth 
trial,  the  two  normal  rats  were  continued  with  the  blind  ones. 
They  were  then  removed,  and  thirteen  more  experiments  were 
made  with  the  blind  ones  Following  that,  the  latter  were  tried 
in  the  reversed  maze.  The  blind  rats  learned  the  original  task 
as  well  as  the  normals — all  the  normals  experimented  with. 
Rat  -Vin  this  case  learned  the  path  before  either  of  his  nor- 
mal companions.  In  Exps.  5  and  6  he  was  first  to  C,  and 
made  fewest  errors.  In  Exp.  7  he  made  the  round  in  50 
seconds,  without  error,  and  with  slight  hesitation  at  two  jK>ints 
only.  In  the  succeeding  15  experiments  he  showed  practically 
perfect  acquaintance,  though  occasionally  making  errors.  His 
conduct  in  the  maze  did  not  differ  materially  from  that  of  nor- 
mal rats.  He  ran  in  the  middle  of  the  galleries,  rounded  the 
comers  quickly  and  precisely,  and  carried  on  the  usual  investi- 
gations. At  critical  points  there  were  the  same  hesitation  and 
indecision  manifested  as  with  the  normals,  by  alternately  turn- 
ing each  way  as  if  stayed  in  the  grasp  of  conQicting  images. 
Occasionally  he  would  nose  along  the  several  sides  before  start- 
ing on  again.  This  probably  was  not  a  direct  means  of  ascer- 
taining the  way.  for,  later,  I  cut  off  his  feelers,  also  those  ot 
fiome  normals,  without  any  effect  upon  their  ability  to  find  their 
way. 

The  results  with  Rat  Kwere  even  more  interesting,  as  she 
was  certainly  totally  blind  after  Exp.  2.  She  was  some- 
what longer  in  learning  the  way  than  A'  and  the  normals.     At 
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first  she  was  slow  and  diffideal  in  starting,  and  less  facile  in 
getting  about;  she  ran  somewhat  gropingly,  and  frequently 
almost  bumped  into  tlie  ends  of  the  galleries.  These  defects 
soon  ware  off.  and  she  kept  her  path  and  rounded  the  corners 
as  nicely  as  the  others.  Certain  errors,  however,  clung  per- 
sistently, notably  at  z  and  3.  After  Exp.  3,  she  had  little 
difficulty  beyond^.  Until  Exp.  11,  she  went  each  time  to  the 
end  of  i  and  s  *s  mechanically  as  if  these  were  essential 
stages  of  the  journey.  I  began  to  wonder  whether  the 
habit  was  so  firmly  fixed  as  to  defy  the  benefit  of  chance 
experience.  In  Exp.  12,  however,  2  was  dropped  out;  in  Exp. 
'3.  3  W3S  dropped,  but  2  reinstated.  In  Exp,  15.  z  and^  were 
finally  eliminated,  and  did  not  reappear.  In  the  last  7  experi- 
ments she  made  no  errors  and  seldom  hesitated  or  showed  inde- 
cision. This  blind  rat  thus  eliminated  errors  that  had  become 
almast  automatically  habitual.  The  experiments  with  the 
reversed  maze*  gave  the  only  suggestion  of  importance  of  the 
visual  factor.  The  blind  rats  when  first  put  into  the  reversed 
maze  were  more  di.sorien*ed  and  confused  than  the  normals. 
Not  until  Exp.  3  did  A' succeed  in  getting  to  C  "  The  normals, 
on  the  contrary,  seemed  to  have  profited  by  their  exi>erience 
with  the  other  maze.  They  made  better  time,  fewer  errors,  and 
showed  less  indecision  than  in  the  first  experiment  in  Maze  I. 
They  fell  off  badly,  however,  in  the  second  trial.  The  dis- 
crepancy between  the  blind  and  the  normals  quickly  disap- 
peared; in  Exp.  5  the  blind  rat  did  as  well  as  the  normals.  So 
also,  in  the  successive  alternations  of  the  mazes,  the  blind  rat 
perfected  his  distinct  knowledges  of  the  two  as  quickly  as  the 
normals. 

This  slight  superiority  of  the  normal  rats,  however,  does  not 
seem  to  me  to  mean  that  visual  data  exerted  a  determining 
influence.  Rather,  with  the  blind  rats  the  motor  element  was 
BO  exclusive  in  the  reproductive  proce.=s  as  to  make  readapta- 
tion  proportionately  more  diflBcult.  With  the  normals  sight, 
though  probably  contributing  no  determining  data,  served  to 
distract  attention  from  the  established  reproduction.  Sight  cer- 
tainly is  not  a  sim  qua  non  in  the  process  of  experimeutfti  rea- 
soning incident  to  these  experiments.  Its  ser\'ice  is  superficial, 
and  may  he  dispensed  with  almost  without  lass.  Its  office  in 
the  essential  processes  of  recognition  and  discrimination  is  hardly 


'The  method  of  experiuirntAtioii  was  to  iransfer  the  sobjecl.  after 
he  had  ma-'itered  the  origtual  maze,  to  the  reversed  form— (.  <■.,  right 
ami  \vh  lattTchaiiged.  After  this  rcTcrsed  form  wa.i  learocd  the  rat 
was  returned  to  Maze  I.  The  mazes  then  were  aUeruatcJ  till  both 
were  Icnrnpd  perfectly. 

*  Rat  I'died  io  Exp,  3,  so  these  data  are  from  observations  of  Rat  X> 
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appreciable.    Its  forces  are  deployed  in  the  background  of  con- 
sciousness; they  do  not  get  into  the  forefront  of  action. 

By  this  process  of  elimination  the  conclusion  emerges  that 
the  tactual  motor  sensations  furnish  the  essential  data  for  the 
recognition  and  discrimination  involved  in  forming  the  special 
associations  at  critical  points.  How  the  animal  recognizes  criti- 
cal points  it  is  impossible  to  say.  The  most  reasonable  suppo- 
sition is  that  in  the  gradual  formation  of  the  motor  memory  of 
the  entire  course,  at  the  established  distance-intervals,  the  con- 
flicting images  of  turning  in  one  direction  or  the  other  spon- 
taneously arise,  resulting  in  indecision — the  sign  of  recognition. 
There  is  some  positive  evidence  in  support  of  a  distance  quality 
in  the  animal's  image  to  be  remarked  below.  The  machinery  of 
discrimination  seems  tolerably  clear.  lu  any  given  case  it  con- 
sists of  direct  association  of  tkf  motor  image  of  iuming  in  one 
direction  with  success,  and  the  motor  image  of  turning  in  the 
other  direction,  with  failure.  This  is  the  explanation  in  the 
cases  where  one  alteruative  is  a  blind  alley.  In  the  cases  where 
the  altenjatives  are  longer  and  shorter  we  have  to  suppose  an 
association  between  direction  and  distance;  between  turning  in 
one  direction  and  the  distance  traversed  or  the  time  ronsutned. 
Perhaps  the  quality  is  temiroral  rather  than  spatial;  or  indeed  it 
may  be  that  the  temporal  and  the  spatial  qualta  of  this  modality 
of  sense  are  undifferentiated  in  the  lower  animals.  The  positive 
evidence  of  the  distance  quality  noted  above  appears  in  the  fact 
that  the  rats  quickly  adopt  the  shorter  road  where  there  is 
choice  of  longer  or  shorter.  It  has  been  pointed  out  that  all  the 
rats  experimented  with  learned,  sooner  or  later,  to  take  the 
shorter  road  at  x.  Inasmuch  as  both  roads  lead  to  Rome  it  is 
difficult  to  see  why  the  shorter  one  invariably  should  be  selected, 
unless  it  is  known  as  shorter,  or,  in  other  word.s,  unless  quicker 
satisfaction  is  associated  with  this  path  than  with  the  other.  It 
Is  equally  diETicult  to  see  in  what  terms  this  a.ssociation  could  be 
mediated  other  than  those  suggested — a  distance  or  temporal 
idea  ia  tactual-motor  terms. 

The  fact  of  the  invariable  adoption  of  the  '  shorter  circuit ' 
was  brought  out  more  clearly  and  forcibly  by  a  special  test.  A 
normal  and  the  blind  rat  X  were  used.  Both  had  been  familiar 
with  both  mazes  (direct  and  reversed)  for  weeks.  Their 
knowledge  was  as  nearly  automatic  as  possible.  A  path  was 
opened,  then,  between  d  and  h.  by  cutting  the  walls  at  w  and  z. 
A  large  part  of  the  6rst  (left)  half  of  the  journey  thus  was  cut 
oat. 

In  the  6rst  trial  (normal  rat)  the  rat  went  automatically  via 
the  old  route — paid  no  attention  to  the  new  one.  He  likewise 
west  directly  by  the  opening  at  e  when  he  came  up  from  e.  In 
the  next  trial,  however,  he  took  the  new  path  unhesitatingly 
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through  w  and  2,  and  tamed  correctly — t.  e. ,  to  the  right — at 
A.  In  the  third  trial  he  took  the  new  path,  turned  correctly  at 
Jk,  then  paused  and  went  half  way  to  e;  paused  here  ag^ain, 
tnade  several  abortive  movements  each  way.  but  finally  turned 
correctly  and  went  forward  to  C  with  coofideuce  and  speed.  In 
the  next  two  trials  the  right  association  became  pretty  well 
fixed;  the  new  route  was  learned  perfectly  and  the  old  aban- 
doned. 

The  conduct  of  the  blind  rat  was  really  striking.  In  the  first 
trial  he  did  not  notice  the  new  path.  In  the  second,  however, 
he  selected  ii  after  brief  hesitaiioa.  The  experience  of  the  pre- 
ceding night  was  thus  strikingly  effective  Singularly  enongh, 
he  perfectly  acquired  the  new  association  more  quickly  than  the 
normals.'  After  the  second  trial  he  rarely  went  astray.  In  all 
three  cases,  bowe\^er,  the  old  habit  was  quickly  broken,  and  a 
new.  more  advantageous  one  established.  This  preference  for 
the  shoner  path  is  diffictilt  to  explain  except  upon  the  suppo- 
sition that  the  path  is  known  as  shorter.  To  charge  it  up  to 
the  animal's  "  short*circuiting  tendency,"  or  his  "  iendenc>-  to 
eliminate  useless  movements"  is  to  beg  the  question.  Unless 
the  advantage  of  the  new  path  over  the  old  is  known  in  some 
way  the  old  habit  would  persist  simply  in  virtue  of  its  own 
inertia.  Again  wc  cannot  speak  of  a  direct  connection  Ixtween 
tumimg  in  one  direction  and  satisfaction ;  no  such  association  is 
ibmied  directly.  A  direct  aasociatioD  is  admitted ;  but  it  is  formed 
only  after  experience  with  both  paths,  and  deliberation  often 
repeated  between  them.  It  is  flifficnlt  to  see  what  the  assoda- 
tson  tarns  upon,  if  not  upon  distance-direction  ideas  of  motor 
origin. 

Why  should  not  the  repetition  of  the  same  motor  expenditure 
estaUish  in  the  psychophysical  organism  a  path,  the  conscious 
ooncooiitant  of  which  is  capaUe  of  being  discriminated  from 
similar  feelings  of  other  expenditures,  and  capable  of  reproduc- 
.tioQ  nnder  appropriate  conditious? 

The  chief  obstacle  in  the  way  of  realizing  to  oorsdves  the 
existence  and  character  of  such  representations  as  those  suff- 
gested  above  is  our  lack  of  experience  with  pure  tactval-niotor 
idea&  It  is  a  pertinent  illostration  oi  the  infiuence  of  psycho- 
pfaysica]  limitation.  We  recognize  that  tactual-motor  experience 
is  ftindamental  in  onr  own  spatial  perception;  but  it  is  so  grown 
over  aad  ofaecnred  by  •vrsaaX  experience  that  it  is  next  to  impos- 
sible for  tts  to  realize  in  ourselves  a  pure  tactual-motor  image. 
No  ftision  of  elements  is  more  complete  than  this.  The  imper- 
fect isolatioo  we  are  able  10  gire  the  tactual-motor  element  ia 

1 A  Mcood  normal  ns  tmd  wilfa  resttlu  caaeatiallj  the  sane  as  o^ 
aed  with  the  otber. 
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our  own  representations  helps  us,  however,  to  imagine  the  pure 
idea  of  this  kind.  I  observe  that  my  own  representation  of  the 
course  through  the  maze  is  strongly  motor.  I  find  it  just  as 
impossible  to  see  the  course  as  a  static  visual  image  as  to  abstract 
the  motor  image  from  the  interfused  visual  elements.  I  can 
alternately  make  one  or  the  other  focal,  though  the  motor  seems 
less  real  than  the  visual.  This  imperfect  and  mongrel  tactual- 
motor  experience  of  ours  gives,  however,  a  remote  suggestion 
of  the  quality  and  feeling  of  such  ideas  in  their  pure  condition. 
When  we  consider  the  clearness  and  definiteness  of  the  spatial 
ideas  of  the  blind  deaf-mutes  it  ought  not  to  be  very  difficult  to 
conceive  that  an  animal  of  poor  visual  endowment,  or  of  semi- 
subterranean  habits  of  life,  may  do  a  large  part  of  his  thinking 
in  tactual-motor  terms;  and  that  the  content  may  have  a  clear- 
ness and  fullness  of  meaning  hard  for  our  visually  over-slaughed 
minds  to  appreciate.  With  no  feature  of  this  study  have  I  been 
so  impressed  as  with  the  possibilities  it  reveals  of  thinking  in 
motor  or  tactual-motor  terms. 

In  carrying  on  this  study  I  have  profited  greatly  by  aid  and 
suggestions  from  many  persons,  and  also  from  many  books.  I 
wish  especially  to  express  my  indebtedness  to  Dr.  E.  C.  San- 
ford  for  the  initial  suggestion,  for  ample  laboratory  facilities, 
and  for  continued  interest  and  helpful  criticism;  to  Dr.  L.  W. 
Kline  for  practical  suggestions;  to  President  Hall,  and  the  mem- 
bers of  his  seminary,  for  salutary  and  stimulating  criticism. 
The  published  works  which  I  have  found  most  helphil  are  those 
of  Professors  Lloyd  Morgan,  Wesley  Mills,  and  Edward  Thorn- 
dike,  and  the  Examen  psychologique  des  animaux  of  M.  Pierre 
Hachet-Souplet. 
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A  COMPARISON  OF  JUDGMENTS  FOR  li^^IGHTS 
LlFTliD  WITH  THE  HAND  AND  FOOT. 


A.  J.  KiNNA»AN,  Fellow  in  Ctark  UniTcraity.* 


Introductory. 

This  series  of  experiments,  beguu  in  October,  1S99,  was  un- 
dertaken for  the  purpose  of  determininj;  the  relative  seusibility 
for  *' lifted-weights"  through  large  and  small  muscles.  At 
first  attempts  were  made  to  use  the  large  muscles  of  the  leg  and 
a  flexor  muscle  of  one  of  the  fingers.  That  selection  of  muscles 
was  soon  abandoned  because  of  the  extreme  difficulty,  if  not 
impossibility,  of  experimenting  with  the  two  muscles  under 
anything  like  .similar  conditions.  Finally  it  was  decided  to  use 
the  hand  and  foot  as  involving  in  a  general  way.  large  and 
small  muscles.  This  then  turns  away,  in  part,  from  the  origi- 
nal problem,  but  still  involves  the  original  to  the  extent  that 
the  muscles  of  the  leg  are  larger  than  than  those  of  the  arm. 
Though  suggestive,  the  experiments  are  in  no  wise  conclusive 
as  to  the  large  and  small  muscle  problem.' 

After  various  attempts  to  eliminate  the  weight  of  the  arm  and 
leg,  partly  or  wholly,  this  idea  also  was  abandoned.  It  was 
taken  up,  however,  in  a  second  series  of  4,500  tests  not  reported 
in  this  paper.  The  following  is  a  report  on  9,000  of  the  total 
18,000  tests  made.  It  is  hoped  that  there  is  here  furnished  a 
reasonably  safe  answer  to  the  question  implied  in  the  title  of 
the  paper,  at  least  for  one  reagent. 

The  "standard  weights"  selected  for  this  series  of  experi- 
ments are  nine:  100,  400,  800.  1,200,  1,600.  2.000,  2,400.  2,800, 
and  3.200  grams  respectively.  Upon  testing,  the  last  weight 
proved  to  be  about  one-fourth  of  the  reagent's  maximum  lift 
with  the  outstretched  arm.  The  maximum  lift  for  the  leg 
proved  to  be  abfjut  equal  to  that  of  the  arm. 

It  was  at  first  the  intention  to  include  larger  standards  up  to 


'This  paper  was  prcparcti  as  a  thesi&  for  the  A,  M.  (le^re«  at  Indiana 
University.  The  experiments  were  made  under  the  direction  of  Dr- 
W.  L.  Bryan  Vnlunhlc  sugsfstlons  liave  b«cn  given,  also,  b;  Dr,  J,  A. 
BergHtrtiai,  Dr.  Snnford  aniTOr.  Hall. 

'Bernhmrdt  experimented  incidentally  wttb  large  and  siiii.1I  tunscleft 
lo  ■  study  of  "  MuM:ulnr  Sense."  Archiv.  f.  Psychiatric,  III,  cited  by 
Ferrier'a  Fuuctions  of  the  Brain,  p.  391. 
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6,400  grams,  that  is,  to  one-half  of  the  maximum  lift.'  But  the 
larger  weights  could  not  be  experimeuled  with  extensively, 
without  excessive  fatigue  or  even  physical  injury.  The  like- 
ness of  this  scheme  to  Kechner's  makes  comparisons  of  results 
practical  and  suggestive. 

Jaccoud,'  Leyden,'  Bernhardt.*  Sunkel.'  and  Hitzig'  have 
made  experiments  on  weights  lifted  by  the  foot.  In  Jaccoud's 
tests  twenty-four  ataxic  patients  lifted  weights  ranging  from 
100  to  3.000  grams  to  determine  whether  such  patients  could 
recognize  weight,  and  to  some  extent  the  differences  of  weight 
which  might  be  recognized  by  them. 

Leyden.  Bernhardt  and  Httzig  experimented  with  normal 
reagents  by  the  method  of  "  Just-oh-servable  Differences." 

As  yet  no  very  extensive  experiments  have  been  made  with 
foot-lifting,  and  none  to  compare  accuracy  of  judgment  through 
band  and  foot  in  the  sams  normal  reagents,  so  far  as  I  kuuw. 

Apparatus. 

The  apparatus  usually  employed  in  lifted -weight  experiments 
could  not  Ije  used  here.  Fechner  and  Miiller  used  essentially 
ft  rectangular  base,  from  the  corners  of  which  brass  rods  ex- 
tended upwards.  These  met  in  pairs  at  the  ends,  and  were 
connected  across  by  a  wooden  handle  like  that  of  a  bucket  bail. 
The  weights  were  placed  in  the  bottom  of  this  rigid  frame. 
While  admirably  suited  for  haud-lifts,  this  apparatus  could  not 
be  used  for  the  foot,  but  the  lower  portion  of  it  could  have  been 
employed,  doubtless,  to  some  advantage.  This  is  true  espe- 
cially of  the  method  of  arranging  the  weights  and  their  respect- 
ive instruments,  Zusafzgewichtf.  In  Fechner's  apparatus  this 
increment  was  placed  in  a  smalt  box  which  in  turn  was  set  into 
an  opening  in  the  center  of  the  base.  Thus  every  portion  of 
his  apparatus  was  firm  and  rigid. 

Leyden  in  his  foot-tests  had  a  kind  of  pocket  fastened  to 
a  band  which  hung  over  the  instep.  The  weights  were  pot 
into  this  pocket.  Hitzig  had  the  heel  of  a  stocking  sag  down- 
wards pocket-shaped  and  put  the  weights  in  this.''  Beruhardt's 
reagent  lay  on  his  back  and  had  n  band  around  the  instep  of  the 
foot.  From  the  band  a  string  passed  under  one  pulley  then 
upward  over  two  others,  and  was  attached  to  a  small  board 
on  which  the  weights  were  placed.' 

'Wrescliiier  usel  15  weiglil.s.  The  largest  weighioga.ooogr.  Metho- 
dologiscfae  Bcitragc.     Iveipzig,  1B9S. 
■Paraplegicft  ct  I'Rtaxic  du  mouvement.     Paris,  1864.   p.  665. 
'U«ber  Muskelsinn  uod  Ataxie.     Virchow's  Arcb.,  47,  321. 
*Znr  Lclire  vom  Miitiikclsinn.     Arch.  f.  PsychJa.,  Ill,  618. 
'iQAUgural  Disftcrtation.     Marburg,  1890. 
•Neurol.  Ccolralbl.,  VII.  249. 
'  NeurologischcB  Centralblatt.     7,  i8S&,  249, 
•Arch.  I.  Psychiatrie.  Ill,  6a8. 
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Id  attempts  to  devise  apparatus  equally  suitable  for  both 
band  and  foot,  several  forms  were  tried  and  rejected,  which 
need  not  here  be  described.  That  used  in  these  tests  cou&isCed 
of:  (i)  A  board  6xS>i  inches,  the  upper  part  of  which  was 
covered  with  a  thick  piece  of  cloth  to  avoid  sounds  and  jars 
that  might  result  from  moving  the  increment;  (2)  Four 
strings  attached  to  the  four  corners  of  the  board,  and 
meeting  at  a  common  point  nine  inches  above  the  center 
of  the  board,  where  they  were  lied  together  and  fastened 
to  a  single  cord  which  continued  upward  about  an  inch. 
This  single  cord  was  inserted  between  the  ends  of  the  four 
strings  and  the  collar  above  on  the  hand  (or  foot)  so  that 
if  weight  or  increment  should  be  placed,  or  slip,  to  one  side, 
the  variation  would  affect  the  direction  of  the  suspended  weight 
and  the  normal  sensation  as  little  as  possible.  To  provide  far- 
ther against  such  effects  the  board  rested  on  a  thin  cushion,  ao 
that  the  beginning  and  end  of  the  lift  might  be  affected 
as  little  as  possible  by  any  tipping  of  the  board  that 
might  occur  from  a  failure  to  center  the  weights  prop- 
erly; (3)  A  c>'liudrical  band  of  heavy  cloth  with  the 
diameter  great  enough  to  receive  the  fingers  and  palm  of 
the  hand  (or  the  toes  and  a  part  of  the  foot).  This  twiid  was 
sufficiently  close-fitting  to  allow  one  to  draw  it  to  a  given 
point  and  thus  to  keep  it  always  in  the  same  position  and  at  a 
uniform  distance  from  the  joint.  And  since  the  arm  is  a  lever 
this  arrangement  kept  the  distance  from  the  weight  to  the  ful- 
crum and  power  uniform.  Over  this  band  was  fastened  another 
of  the  same  width  but  of  greater  length.  It  was  sewed  to  the 
cylindrical  band  in  a  line  along  the  upper  side.  The  under  side 
sagged  downward  about  two  inches,  where  it  was  gathered  and 
tied  to  the  single  cord  from  below.  This  apparatus  could  be 
shifted  easily  from  hand  to  foot,  and  was  applied  to  about  equal 
sense  areas. 

The  apparatus,  including  the  band,  weighed  100  grama. 
The  band  alone  weighed  26  grams.  This  series  of  experiments 
is  at  fault  in  that  the  weight  of  the  band  was  on  the  hand  con- 
stantly during  each  series  of  hand-tests.  This  was  true,  also, 
with  the  foot.  Whatever  absolute  error  in  sensibility  resulted 
from  this  .source,  its  effect  would  be  slight  in  comparing  judg- 
ment for  band  and  foot,  since  both  were  subject  to  the  same  difr. 
turbiug  condition. 

This  error  in  apparatus  should  aflfect  the  absolute  sensibility 
for  the  smaller  weights  more  than  for  the  larger  ones,  the  band 
being  proportionally  a  ranch  larger  part  of  the  standard  weight 
for  small  than  for  large  weights.  For  100  grams  the  weight  of 
the  band  was  one-fourth  of  the  total  standard;  for  4,00,  one- 
.sixteenth;  and  for  3,200,  only  one  one-hundred  and  twenty- 
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eighth.  Leyden,  Bernhardt  and  Hitzig  appear  nut  only  to  have 
left  the  apparatus  on  the  foot  while  experimenting,  but  to  have 
disregarded  its  weight,  for  they  speak  of  distinguishing  between 
o  and  50,  83.  90  and  100  grams.  In  our  tests  the  weight  of  the 
apparatus  was  always  considered  as  a  part  of  the  weight  to  be 
lifted. 

Standard  gram-weights  and  books  were  used  for  standard 
weights.  The  increoieuts  were  in  the  form  of  small  muslin  bags 
loaded  with  fine  shot.  In  order  to  gel  results  best  suited  for 
calculations  by  the  tables  in  Dr.  Sanford's  Manual  (p.  356), 
larger  proportional  increments  were  used  for  the  smaller  thaa 
for  the  larger  weights,  and  for  the  foot  than  for  the  hand.  These 
per  cents  were : 

Standards,  100    400      800  1200  1600  2000  2400  2800  3200 

IncremenU   /  "«"^.  10        75544444 

(.Foot,  20      15        8754444 

The  particular  selections  of  the  above  per  cents  were  based 
on  recorded  experimeuts  and  on  some  5,000  preliminary  ex- 
periments uot  reported  here.  The  larger  per  cents  were  used 
with  the  smaller  weights  in  an  attempt  to  get  something  near 
eighty-five  percent,  of  correct  judgments,  as  giving  best  results 
with  the  current  tables.  In  some  respects  it  would  have  been 
better  to  use  the  same  per  cent,  of  increment  throughout,  as 
Fechner  did.  Such  a  plan  gives  greater  significance  to  the 
doubtful  cases.  The  varj'ing  per  cents  of  increments  allow  no 
common  basis  for  calculation  of  such  cases. 

Mbthods  of  Experimenting. 

The  experiments  were  made  in  sets  of  twenty  of  a  kind  divided 
about  equally  between  heavy-first  and  light-first  presentations, 
and  were  distributed  as  usual  to  avoid  inequalities  due  to  fatigue, 
training,  the  establishment  of  standard  sensations,  etc.  Thus, 
a  set  of  20  tests  with  the  hand,  standard  100  grams,  was  fol- 
lowed by  20  tests  with  the  foot,  standard  loo  grams;  this,  with 
hand,  400  and  foot  400;  and  so  on  up  the  scale  and  back  again. 
This  was  fullowcd  by  foot,  100,  hand,  100,  etc.,  up  and  down 
the  scale  as  before. 

The  individual  tests  were  twenty  seconds  apart,  and  the  two 
lifts  constituting  a  test  about  two  seconds  apart.  The  latter 
time  was  not  specifically  measured,  but  waa  determined  by  the 
time  required  by  the  operator  to  place  the  increment  on  or  take 
It  o6r  the  apparatus,  and  to  signal  by  tapping  the  hand  or  foot 
of  the  reagent.  This  time  was  very  nearly  uniform,  and  effort 
was  made  to  keep  it  so.     Variations  from  this  source  would  be 
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almost  equal  for  the  foot  and  the  hand.  The  average  variation 
would  render  comparisons  practically  exact.* 

Great  pains  were  taken  to  keep  the  speed  of  the  lifts  uni- 
form,  and  the  same  for  both  hand  and  foot.  The  speed  has 
betm  shown  to  be  a  very  important  iaclor  in  the  judgmeut  of 
weights.' 

Au  attendant  noted  the  time  for  each  test,  moved  the  incre* 
ment,  signalled  for  the  reagent  by  a  gentle  tapping  of  the  hand 
or  foot,  determined  whether  a  light  or  bea\'>'  presentation  should 
be  made,  and  recorded  the  results.  The  reagent  had  eyes  closed 
and  ears  bandaged. 

'When  tests  of  the  hand  were  to  be  made  the  reagent  sat  on  a 
dining-room  chair  by  a  table,  with  the  arm  onlstretchcd  and 
the  hand  projecting  beyofld  the  edge  of  the  table.  The  board 
of  the  apparatus  rested  on  the  top  of  a  piano  Mool,  the  support- 
ing btriugs  slightly  loutie.  Ou  receiving  the  signal  the  arm  was 
kept  straight  and  lifted.  The  stool  was  just  high  enough  for 
the  weight  to  clear  it  when  the  hand  was  about  three  inches 
below  the  level  of  the  shoulder.  The  weight  was  then  lifted 
about  three  inches  and  again  lowered  to  the  stool. 

It  is  customary  to  gauge  the  height  of  a  lift  by  a  cord.  The 
ibrm  of  the  apparatus*  made  it  quite  impossible  to  do  this.  The 
writer  is  of  the  opinion  that  slight  variations  in  height  of  lift 
are  of  but  little  conseqaeuce,  bince  he  appeared  to  base  his 
judgments  on  changes  of  sensations  at  the  beginning  of  the  lift. 
After  the  lift  the  arm  was  again  replaced  on  the  table.  As  soon 
as  the  increment  was  changed  and  the  signal  given  the  lift  was 
repeated.  The  result  of  jndgtuent  was  announced  by  the  reagent 
immediately  after  the  second  lift  in  each  test.  In  the  foot-tesla 
»milar  precautions  were  obser\"ed,  and  the  same  plan  of  experi- 
menting was  followed. 

lu  these  experiments  it  will  be  noted  that  but  two  weights 

were  used  iu  testing  a  standard,  too,  and  the  com])arison  weight, 

•to,  when  the  smaller  was  presented  first;  or  a  standard,  no, 

oimparibon  weight,  too.  when  the  larger  one  was  pre- 

■t.    In  the  former  case  the  incremeut  was  lo  per  cent. 

ndard;  in  the  latter  it  was  9.09  per  cent.     This  fact 

laken  into  account  in  working  up  the  results  and  de- 

'.he  ctirve. 


Bics  Swift  {Amur.  Jomr.  0/  PsycMoi.,  V.  1-19)  bai  sbovn 
lime  is  materially  lengtbenetf  bv  <J tstracting  the  atten- 
tlcking  of  a  metrottODte.  Accoitlinglr  one  vrould  expect 
ble  distnctioD  from  a  mctrouomc  to  induce  «  higher  per 
rt  in  weight-judgments.  But  Dr.  MAiparet  K.  Smith  hAS 
rtbmai  und  .\rbeit "  that  all  but  uue  of  ber  reagents  ren- 
judgtneut^  when  weights  were  lifted  with  tbe  tick  of  the 
um  without  It. 
^Scbaraann:  Pflijger'a  Arcb.,  XLV,  37-lia. 
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Some  experimenters^  use  a  standard  weight  and  then  com- 
parison weights  of  a  given  per  cent,  larger  and  smaller  than  the 
standard.  Thns  with  100  standard  would  be  used  1 10  and  90; 
one,  ten  per  cent,  greater,  the  other,  ten  per  cent,  less  than  the 
standard.  If  it  ia  desired  to  get  a  judgment  on  the  basis  of  a 
ten  per  cent,  increment  it  appears  that  the  method  employed  in 
our  experiments  is  more  nearly  correct  than  the  foregoing 
method.  Taking  90  and  no  for  comparison  weights,  the 
greater  is  more  than  20  per  cent,  greater  than  the  lesser, 
and  the  les.ser  shghtly  less  than  20  per  cent-  smaller  than 
the  greater.  In  case  of  such  a  method  being  used,  judg- 
ment is  rendered  more  on  difTerence  between  comparison- 
weights  than  between  standard  and  comparison- weights.  One 
could  render  judgment  heavier  than  standard  or  lighter  than 
standard,  after  experimenting  for  a  while,  quite  as  well  without 
the  intervention  of  a  standard  as  with  it.  on  account  of  the  great 
difference  in  the  comparison  weights.  I  find  that  this  view  has 
been  expressed  lately  by  Martin  and  Miiller  in  their  experi- 
ments on  lifted-weights.  They  say:  "  We  are  by  no  means  of 
the  opinion  that  a  comparison  of  weights  never  takes  place. 
Those  comparisons,  however,  which  are  the  easiest  to  deter- 
mine, are,  strange  to  say.  not  comparisons  between  standard 
and  its  variables,  but  a  comparison  between  a  variable  which 
has  just  been  hefted  and  the  variable  of  the  immediately  pre- 
ceding experiment."' 

In  these  experiments  the  reagent  knew;  (i)  That  there 
would  be  twenty  tests  in  the  set.  divided  as  stated  above;  (2) 
That  not  more  than  four  of  a  kind  would  come  together;  (3) 
Sometimes  he  knew  that  he  had  missed  a  given  number  in  a 
previous  .set  of  the  kind  about  to  be  underlakcn;  (4)  That 
about  such  and  such  results  might  Iw  expected  from  the  hand- 
tesls.  e.  g.,  the  light-first  tests  would  show  a  higher  degree  of 
sensibility  than  the  heavy-first  tests  would. 

This  makes  the  series,  so  far  as  absolute  results  are  con- 
cerned, subject  to  some  of  the  adverse  criticisms  directed  against 
Fechner's  work,"  in  addition  to  those  already  mentioned.  Fech- 
ner,  it  will  be  remembered,  was  both  operator  and  reagent  in 
his  experiments.  Introspective  observations,  however,  seem  to 
indicate  that  the  knowledge  named  above  acted  more  as  a  spur 
to  attention  than  to  any  other  eud.* 


'  Wrcschner  :  Mctholodiscbe  BeitrSRe,  Leipzig.  18^8.  Martin  and 
Miitler ;  Zur  AnAlviieder  UnterAcliiednempSudhchkcit,  Leipzig,  1899. 

^Amtr,  Jour.  0/ Psychot.,  XI.  269. 

'Fullerton  and  Cnttell :  "  On  the  Terception  of  Small  Differences," 
p.  116. 

'For  cxperlmrtitft  with  sitnilAr  limitAtions,  and  a  discuMJoo  of  the 
same,  see  Wy.  Rev.  Sup.  I,  31. 
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Curves  0/ Sensibility  or  I^wer  of  Discriminatiou.    (9,000  tests.) 


Table  0/ Sensibility. 


Standard  W'ghta. 
100 

Hand. 
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•I03_^     -^ 
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1200 
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1600 
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•347 

20CX) 

.232 

2400 

.336 

.251 

2800 

.308 

.308 

3200 

.276 

-235 

3000 

.339 
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Individual  differences  are  often  very  great,  however,  and  they 
alone  could  account  for  the  variations  in  the  curves.^  For  ex- 
ample, by  the  method  of  just  observable  differences  Leyden's 
reagents  showed  a  fineness  of  judgment  for  the  foot  double  that 
of  Bemhardt's.  Miiller  and  Schumann's  subjects  were  less  than 
half  as  sensitive  as  Fechner  for  certain  weights.' 

The  grasp  or  hand-hold  is  probably  an  important  factor.  Cat- 
tell  and  Fullerton  (Perception  of  small  differences,  page  ii8)> 

^Griffing:  Psy.  Rev.  SQp.,  I,  42. 

«  Schafer'9  Text-Book  of  Physiology,  II,  1021. 
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with  small  wooden  boxes  to  be  grasped  by  the  sensitive  fingers, 
obtained  an  a\*erage  sensibility  of  i6i  when  a  standard  weight 
of  109  grams  was  used.  In  these  experiments,  however,  with 
a  less  active  grasp  and  an  appeal  to  a  less  sensitive  dermal  area' 
the  sensibility  was  but  09;^.  or  about  9-16  as  fine  as  theirs. 
Active  effort  uudoubtedly  enables  one  to  judge  more  accurately 
than  passive  effort.  Merkel  found  judgment  based  on  active 
mo\'ement  of  the  beam  of  a  balance  to  be  to  passive  pressure  as 
>7  to  13.' 

For  the  lighter  standards  this  apparatus  appealed  to  very 
small  areas;  but  for  the  heavier  standards,  to  large  areas.  The 
lightest  weights  merely  produced  slight  movements  in  the  band 
when  the  weight  was  lifted.  The  sensatioos  from  lifting  the 
two  weights  appeared  to  differ  only  to  that  the  hand  with  the 
bfearier  weight  rubbed  the  skin  a  little  more  than  the  lighter, 
vsoalty  along  the  side  of  the  index  finger.  Fechner's  appa- 
xmttts,  for  the  lighter  scaCtdards.  appealed  to  a  larger  area. 
Wbctber  this  difference  of  area  affects  the  sensibility  is  a  mat- 
ter of  dispatc.  Lenuo*  says  it  does,  while  Griffiog'  says  it  does 
noL.  In  any  event  the  curves  show  that  wfaeic  the  dermal 
anas  appeared  to  vary  most,  there  the  genaibOities  vary  most; 
yet  the  Tariatioo  of  sensibtUtr  may  be  due  to  other  canses  than 
wScnoca  of  area. 

There  is  pn^bly  a  sigwificairt  difiemice  in  the  rigidity  or 
firmaess  of  the  appanUns  used.  That  Bsed  by  Fecfaner,  Mnl- 
Itf  mad  otbcis  coBsiaits  essentially  of  a  finn  mg'taBV'  or  vooden. 
frane,  whik  that  used  here  consisted  laixdy  of  &farks.  With 
the  solid  frame  the  wtght  clears  its  haae  of  sappoct  nore  sud- 
deftty  tliaa  with  oar  apnuratos.  With  a  rigid  pieoe  of  apparatus 
•  gira  speed  of  Ufk  vol  make  the  chaap^  m  wtinnT  at  the 
hrgtMint  cl  ilM  liftpass  bmk  •qtuckly  than  wbere  the  appa- 
MMS  ii  ks»  ricid.  w)lh  ow  appazatwt  tfaeie  is  bat  little  ten- 
dtflcy  I6r  the  wetght  to>^r  a|».  It  is  ptofa^k,  aba.  thit  sliflu 
m  the  speed  of  the  lift  wtU  aftct  jwdgwent  less  with 
Cpott  tbe  wlbofe  the  oAet  appMHUts  appears 
awl  swixaM  be  wsbl  whcmvr  poislMe. 
•Bd  tb«a*  cwm  foBoflr  caA  oCber  awch  bmm 
atiMT^  that  tbe  writer  tes  aeoL 

«Mi  foot  ouvGB  IB  this  chart,  they  doodty 
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The  curves  show  at  6rst  a  rapid  increase  of  sensibility  to 
about  the  Soo-gram  standard,  followed  by  a  less  marked  in- 
crease up  to  1,600.  Then  Ihcy  rise  rapidly  to  a  maximum  sen- 
sibility at  2.000  and  2,400.  after  which  a  slower  decrease  set* 
in.  The  cause  of  tbis  change  at  from  800  to  1,200  grams  is 
discussed  under  Hypothetical  Considerations,  further  on  in  the 
paper. 

The  few  tests  made  with  much  larger  weights  seem  to  indi- 
cate the  continuation  of  this  downward  tendency  in  the  curve^ 
showing  a  further  decrease  in  the  sensibility.  These  tests  with 
very  heavy  weights  were  not  numerous  enough  to  demonstrate 
anything,  but  at  6.400  grams,  one-half  of  the  reagent's  maxi- 
mum lift,  they  indicated  a  sensibility  of  not  more  than  .125, 
which  is  less  than  that  obtained  with  a  standard  of  800  grams. 
In  the  latter  part  of  the  paper,  under  "  Hypothetical  Considera- 
tions/' is  oflfered  an  explanation  for  this  increase  of  sensibility, 
observed  by  all  experimenters,  as  tlie  scale  of  weights  is  as- 
cended. In  that  section  of  the  paper  an  attempt  will  be  made 
to  show  that  il  is  due  to  the  influx  of  additional  bases  of  judg- 
ment. The  decrease  of  sensibility  in  the  very  large  weights 
will  be  accounted  for  on  the  basis  of  an  influx  of  distracting  in- 
fluences. 

The  difference  in  sensibility  of  the  hand  and  foot,  beyond 
1,200  grams,  is  very  .small.  The  larger  difference  with  the 
lighter  standards  may  be  due  to  finer  dermal  discrimination  in 
the  hand  than  in  the  foot,  the  basis  of  judgment  for  these  stand- 
ards being  largely  dermal. 

Dr.  Krohn  has  shown'  that  exposed  surfaces  locate  better 
than  portions  usually  covered  with  clothing,  and  Weber'  found 
the  sensibility  for  points  on  the  dorsum  of  the  foot  to  be  to  that 
of  the  palm  of  the  hand  as  5  to  18.  Todd  and  Bowman'  hold 
that  the  relative  power  of  different  parts  to  estimate  weights 
corresponds  ver>*  nearly  with  their  relative  capacities  of  touch, 
and  Bloch*  shows  the  weights,  for  just  observable  pressure  for 
the  palm  of  the  hand  and  dorsum  of  the  foot^  to  be  as  i  to  a 
weight  ranging  from  40  to  60. 

These  views  put  together  make  il  appear  altogether  probable 
that  there  is  a  decided  difference  in  the  pressure  and  touch  sen- 
sibtlily,  for  the  dorsum  of  the  foot  and  for  the  palm  of  the  hand, 
and  that  this  may  account  for  the  difference  of  sensibility  as 
shown  in  the  first  part  of  the  curves.  But  this  difference  is  so 
small  that  it  may  be  said,  in  general,  that  within  the  first  quar- 
ter of  the  reagent's  range  of  lifts,  the  seusibility  of  the  foot  for 

*  Piychol.  Rev.,  18^,  p.  336. 

'  be  pulsa.  resorptione.  audita  et  tactu. 

"Brit.  Med.  Jour.,  XIII,  430. 

*Aich.  de  pbyaiol.,  III. 
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flftcd-wei^fats  is  aboat  equal  to  that  of  the  hand,  ereo  thoogh 
the  bxA  bad  never  before  beeo  used  in  Hfting  weights. 

Tasu  II. 

/^frwiage  ^  errffrj  im  tkt  smccnsive  Uils  im  mil  ttf  tkt  tett^  tmtmij 
for  hoik  hand  smd/Mt. 
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This  Table  shows  that  on  the  average  the  first  jndgnwnt  hi 
each  aeries  was  poor,  there  being  an  average  of  30.33  per  cent. 
of  cmn  far  both  hjuid  and  foot.  While  the  average  of  the 
SBoaod  tcflts  shows  only  18.23,  or  the  smallest  average  per  cent, 
of  error  in  the  whole  set  of  twenty  tests.  This  sadden  improve- 
ment,  after  the  first  test,  is  the  most  characteristic  thing  shown 
in  ibe  Table.  It  is  probably  dae  to  accomraodatioo  and  setting 
np  a  standard  sensation.  It  coold  hardly  be  doe  to  increase  of 
efibrt  at  attention  over  that  rendered  to  the  fint  test.  It  seemed 
to  have  taken  the  time  np  to  the  second  test  for  the  reagent  to 
sdjoat  hinuelf  to  the  series.  Usnally  the  attention  was  most 
inicnae  at  the  beginning  of  the  series,  then  a  restinl  feeling  <£ 
■amrance,  after  three  or  ibnr  tests,  was  very  cooimoo.  If  it  be 
tme  chat  we  nnderestimate  weights  when  attention  is  intense/ 
that  should  not  afi!ect  our  judgments  in  comparing  weights,  as 
both  standard  and  comparison-weigbt  would  appear  equally  re- 
duced. 

When  concentration  foiled,  as  it  did  of  necessity,  occasion- 
ally.  it  never  occnrred  with  first,  second,  third,  fourth  or  filth 
tests.  Introepectirely.  at  least,  the  reagent  wonld  be  of  the 
opinion  that  attention  was  always  most  intense  with  the  first 
test.  Whenever  attention  was  grossly  at  &nlt  the  reagent.with- 
ODt  knowing  the  correctness  or  incorrectness  of  his  answers,  re- 
quested to  be  taken  again  over  the  last  four  or  five  tests,  he  not 
knowing  exactly  how  mnch  territory  be  was  retracing.  Bat 
every  effort  was  made  to  keep  attention  tiniform. 

These  tests  it  will  be  remembered  were  made  twent>-  seconds 
raort.  Tram  last  lift  of  one  test  to  first  of  the  next  was  aboot 
sixteen  seconds.  The  standard  sensation  bridged  over  this  time 
10  distinctly  that  the  reagent  was  able  to  reader,  in  mind,  after 


■  Pijrchol.  Rev.,  I,  44. 


A  COMPARISON  OP  JUDGMENTS   FOR   WEIGHTS. 


35» 


the  first  lift  of  each,  nearly  one-half  of  the  time,  the  same  de- 
cisiou  that  he  did  render  af\cr  making  botti  lifts.  The  staadard 
or  absotule  seusattun,  therefore,  appears  to  have  been  au  im- 
portant factor  in  forming  the  judgments.  In  this  view  the 
charts  and  introspections  here  quite  agree  with  Augell  and  Har- 
wo«jd.  and  with  Martin  and  Miiller,  as  stated  by  Angell  in  his 
review  of  the  Martin  and  Miiller  article.' 

Following  the  sudden  improvement  after  the  first  test  there 
is  a  slight  general  increase  of  error  toward  the  close  of  the 
series,  probably  due  to  fatigue  and  diversions  of  altentiou.  The 
principal  factors  entering  into  these  variations  are  attention, 
ialigue  and  the  establishment  of  standard  sensations. 

It  is  evident  that  the  disturbances  on  the  whole  are  not  very 
great.  For  example,  the  first  ten  tests  show  22.90  per  cent, 
of  errors,  and  the  last  ten  22.91  per  cent. 

But  it  is  impossible  in  this  study  to  isolate  and  measure  these 
factors.  Fatigue  and  inattention  would  tend  to  increase  the 
wrong  judgments,  while  the  establishment  of  a  standard  .<tenaa- 
tion  wijuld  tend  to  a  decrease  of  the  same. 

The  effect  of  training  or  practice  was  calculated  and  found  to 
be  very  slight,  the  judgmeuts  through  the  foot  showing  a  little 
more  improvement  than  those  throngli  the  hand.  This  ex- 
tremely slight  improvement,  as  shown  in  these  experiments,  is 
not  so  remarkable  when  we  remember  that  about  5,000  tests 
had  been  made  before  this  series  was  taken  up.' 

Summary  of  Results. 

I.  In  answer  to  the  main  question  of  Comparison  of  Judg- 
metits:  (a)  The  weights  were  discriminated  a  little  belter 
through  the  hand  than  through  the  foot;  (b)  The  relative  dif- 
ference was  greater  for  the  small  than  for  the  large  standards; 
(c)  Both  showed  a  lower  degree  of  sensibility  both  above  and 
below  2,0002,400  grams,  or  one-third  of  the  reagent's  maxi- 
mum lift;  (d)  The  practice  effects  were  small  and  about  the 
same  for  both  hand  and  foot;  (e)  The  discrimination  of  the 
heavy-first  presentations  differed  from  the  light-first  presenta- 
tions in  the  ft>ol*tesls  less  than  in  the  hand-tests.  (This  fact 
has  not  been  discussed  in  this  paper.  For  the  hand  the  varia- 
tion was  slightly  above  the  average.  For  the  foot  it  wa.s  proba- 
bly less  than  the  average  hand-variations.)  (f)  The  sensation 
seems  to  be  partly  a  touch  and  partly  a  muscular  sen.sation  as 
ob8cn,-ed  by  Fullcrton  and  Cattell;  (g)  The  fineness  of  discrimi- 
nation is  not  materially  disturbed  by  the  fatigue  resulting  from 


'  Atiur.  Jour,  of  Psychol.,  l^cf^-K^oo,  p.  360. 

'On  effect  of  trniniii};  see  Wreachner,   Metholodische  Beitrage,  p. 
183.     Leipzig,  1898,  pp.  258. 
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ft  short  series  of  tests;  (h)  Standard  sensations  play  an  im- 
portant r6Ie  in  a  series  of  like  judgments;  (i)  The  second  test 
of  the  series  arc  judged  better  than  any  others. 

II.  Some  Introspecti\*e  Observations-  (a)  The  judgments 
in  tests  on  loo-gram  weights  seemed  to  be  based  quite  exclu- 
sively on  mere  touch-sensations;  (b)  The  judgment  seemed  to 
be  based  more  on  the  changes  in  stimuli  that  occurred  at  the 
beginning  of  the  lift,  than  on  any  constant  sensations  after  the 
weight  once  cleared  its  base  of  support.  The  best  results  were 
obtained  by  directing  the  attention  to  the  Erst  sensations. 
Swinging  the  weight  up  and  down  did  not  seem  to  improt'c  the 
discrimination  much,  if  any;  (c)  The  accuracy  of  judgment 
varied  greatly,  sometimes  even  with  no  apparent  cause;  (d) 
Ver>'  quick  and  %'ery  slow  lifts  were  hard  to  jndge;  (e)  In  lift- 
ing the  large  weights  the  judgment  seemed  to  be  based  princi- 
pally on  "muscular  sensations;"*  (f)  Very  small  increments 
make  judging  very  fatiguing  by  their  great  demands  on  atten- 
tion; (g)  One  can  distinguish  quite  noticeably  when  lifting  very 
large  weights,  that  he  is  beset  with  a  focal'  sensation,  and  with 
numerous  marginal  sensations,  some  hanng  only  a  distracting 
influence  upon  the  attention,  such  as  noises,  heat,  the  patos  from 
uncomfortable  positions,  and  muscular  pains;  and  others,  that 
must  be  regarded  as  auxiliary  sensations  to  the  focal  sensation. 
They,  with  the  focal  sensation.  Bguratively,  in  a  heap,  consti- 
tute the  real  basis  of  discrimination.  Among  these  marginal 
auxiliary  sensations  the  following  were  pronounced:  ( i  )  Touch 
sensations  around  the  grasp;(2)  Pressuresensations;(3)  Changes 
in  the  pressure  of  the  back  against  the  back  of  the  chair;  (4) 
Increased  pressure  on  the  seat  of  the  chair;  (5)  Feet  pressing 
more  firmly  on  the  floor;  (6)  Other  hand  putting  forth  effort 
wherever  it  may  be  placed;  {7)  Interference  with  breathing;  (8) 
Interference  with  circulation;  (9)  Intercostal  and  abdominal 
muscular  sensation. 

Some  of  these  may  pass  over  and  become  sources  of  distrac- 
tion rather  than  auxiliary  sensations. 

Hypothetical  Cons idk rations. 

The  following  hypotheses  are  based  partly  on  the  data  deter- 
mining the  curve  given  in  the  first  part  of  the  paper,  and  partly 
on  the  introspections  noted  as  the  experiments  were  being 
made. 


*  SensAtioDs  bssed  on  ipeciGc  teniie-organs  in  muscles,  tendons, 
foint^.  ind  all  of  the  accessory  organs  of  movement.  Schafcr's  Text- 
Boole  of  Physiology,  Vol.  II,  1006.     MactnilUa,  New  York,  1900. 

*  By /oca/  xgnsa/ion,   it  is  intended  to  designate  one  toward  which 


tlie  liiiad  JR  primari/y    direcled. 
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In  stating  the  basis  of  judgmeot  for  lifted-weights  it  is  con- 
veaieat  to  divide  ibe6eld  of  sensations  into  two  classes,  focal  and 
marginal.  When  weights  are  being  lifted  the  focal  sensation 
is  usually,  though  by  no  means  always,  the  sensation  for  which 
the  stimuli  change  most  vividly. 

Besides  this  focal  sensation  there  are  many  marginal  sensa- 
tions in  consciousness  down  to  a  feather-edge  in  "  subconscious- 
ness." Some  of  these  tend  to  draw  attention  away  from  the 
focus,  and  thus  to  induce  poorer  judgment:  others  seem  to  go 
along  with  the  focal,  to  be  auxiliary  sensations,  and  by  their 
presence  to  induce  a  finer  discrimination. 

These  marginal  auxiliary  sensations  are  often  very  marked 
where  hardly  anticipated.  When  conducting  some  tests  where 
the  reagent  lay  on  his  side  on  the  floor,  several  judgments  with 
the  larger  standards  were  rendered  with  the  attention  fixed 
apou  the  tendency  to  slide  along  the  floor  in  the  opposite  direc- 
tion from  the  pull  that  was  K-ing  made.  Surprisingly  enough 
the  feeling  of  assurance  and  the  correctness  of  the  decisions  were 
quite  as  good  as  whcu  the  alleutiou  was  directed  to  the  mus- 
cular sensations  of  the  arm.  But  the  fact  of  these  margincl  sen- 
sations does  not  prove  that  any  of  them  are  auxiliar\'  in  form- 
ing the  judgment.^  Jastrow  and  Bruce  bandaged  the  arm 
tightly  so  as  to  empty  most  of  the  blood,  and  then  rubbed  the 
skin  with  ice.  This  greatly  reduced  the  sensibility  of  the  skin, 
but  did  not  affect  the  judgment  for  lifted -weights.  (Letter  to 
the  writer.)  Here  subtracting  some  ol  the  marginal  sensations 
did  not  affect  the  judgment. 

"  According  to  the  law  of  perception'  of  weight  by  the  sense 
of  cutaneous  pre.'vsure  alone,  it  requires  the  addition  of  one-third 
of  the  original  weight,  whatever  it  may  be,  to  produce  a  dis- 
tinctly perceptible  difference;  but  in  Bernhardt's  experiments 
on  the  foot  it  was  found  that  the  addition  of  from  three  to  five 
Loth  (1^4  to  2>^  oz. )  to  an  original  weight  of  from  a  pound  to 
a  pound  and  a  half  could  be  distinctly  perceived,  which  is  less 
than  one-half  of  the  increment  perceptible  by  cutaneous  pres- 
sure alone. 

In  regard  to  the  discrimination  of  weight  by  the  finger, 
the  sensibility  was  found  to  be  much  finer.  Three  drachms 
could  be  distinctly  diflerentiated  from  nothing,  and  to  heavy 
weights  (say  i  pound)  the  addition  of  five  drachms  was  dis- 


'  Pierce  and  Jjwtrow  (Memoirs  of  the  N»t.  Acad,  of  Sci..  Ill,  1884,) 
showcti  that  even  the  mere  guesses  on  small  lilfferences  fall  accordJag 
to  law  predominantly  on  the  side  of  rixht  judgments.  Thus  it  appears 
that  tbe  subconsciouB  states  aie  factors  that  must  be  taken  into  ac* 
count  in  jadf^mentfl. 

'Ferher  :  Functions  of  the  Brain,  p.  391. 
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tinctly  peroesved.  /.  €..  a  difference  of  aboot  1/16.  m  power  of 
diacriminatioo  which  correspoods  pretty  nearir  with  thst  oi  the 
mttscular  sense,  which  is  capable  of  detecting  an  addition  of 
I /i 7  of  the  original  weight.  These  resolis.  tbeieibrc,  indicate 
that  ihe  discriminatioa  was  much  finer  than  coold  be  eflected 
bjr  the  Kibe  of  prcasare  alone,  and  that,  tbereftire.  it  depended 
00  mnscnlar  dtschminatton." 

It  Mcms  that  the  prcseoce  of  marginal  a^^t^Atinn^  on  which. 
«mgly,  ft  Eur  jodgment  could  be  based,  and  all  of  which  are  in- 
duced by  stimnli  from  a  single  source,  within  normal  limits, 
sboold  increase  the  accnracy  of  jadgment.  The  presence  of 
such  a  sensation  may  decrease  the  nicety  of  jodgmcnt  of  the 
focal  sensation.  Bat  still  it  wonid  have  to  be  shown  whether 
the  decrease  in  the  focal  sensation  is  not  more  than  compen- 
sated b>-  »ucb  a  marginal  sensation  as  described  above. 

In  irhate\*er  position  one  may  be  when  he  makes  a  lift  tbe 
anxtliary  marginal  sensations  are  present.  The>-  vary  greatly 
as  larger  standards  are  nsed.  With  their  cnmntative  inflnx.  np 
to  certain  limits,  they  probably  increase  tbc  acuteoeas  of  dis- 
crimination.  When  very  great.  bowe\-er,  they  may  ^''■''^Ttiif 
flonrces  of  distraction. 

With  the  ver>'  small  weights  the  marginal  consciousness  is 
very  limited  in  extent.  Until  a  given  degree  of  motion  or  ten- 
dency toward  it  is  reached  at  any  sensitive  part  of  the  body,  no 
sensatiuns  result.  Some  organs  and  processes  are  disturbed 
earlier  tbao  others  as  the  scale  of  weights  is  ascended.  Hence, 
this  gradual  increase  in  the  extent  and  intensity  of  the  mar- 
ginal consciousness.  So  it  happens  that,  as  the  scale  of  stand- 
ards is  ascended,  new  marginal  sensations  keep  coming  in  and 
rising  higher  and  higher  in  conscioasncss.  Some  of  the  mar- 
ginal sensations  may  become  so  strong  as  to  take  over  the  focus 
to  themselves.  And  this  is  just  what  appears  to  happen,  the 
muficular  sensations  which  are  at  first  marginal,  later,  become 
focal,  and  with  tbe  very  heavy  weights,  sources  of  distraction, 
while  the  dermal  sensations  become  marginal.  Biedermann  and 
Ivowit  found  that  the  dermal  se«.*'ibility  to  pressure  decreases 
very  rapidly  above  450  grams.  At  450  the  least  observable  dif- 
ference was  1/69.  and  at  500  grams  it  was  1/30  of  the  standard 
weight. ' 

This  influx  of  marginal  sensations,  and  transposition  of  focal 
sensations,  from  the  tables  and  from  the  introspectix-e  observa- 
tions, seems  to  have  been  most  marked  at  from  Soo  to  i ,  300 
grams.  At  2.800  and  3.300  breathing  and  circulation  were 
quite  perceptibly  disturbed.     With  the  very  lai^e  weights  the 

»  HeriMf  ;  Sitrangtber  d.  Wiener,  Akad.,  LXXII,  34a.  L«!d'l  Phyaj- 
oloxica)  Psychology,  368. 
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sensations  of  strain  about  the  shoulder,  chest  and  abdomen  may 
beoirae  focal,'  With  the  latter  weights  also  came  certain  marked 
distractions,  as,  musciilar-pain  from  the  heavy  lift,  and  an  un- 
avoidable trembling  of  the  arm. 

IL  is  probably  entirely  impossible  to  isolate  completely  these 
various  sources  and  bases  of  judgment  so  as  to  determine  the 
comparative  worth  of  each  for  various  standards,  and  within 
what  limits  Weber's.  Fechncr's  or  any  other  law  holds.  It  may 
be  that  some  law  holds  for  each  of  the  several  bases  after  It 
becomes  a  factor  in  the  discrimination,  probably  Weber's,  but 
that  no  law  has  been  or,  pussibly.  can  be  formulated  to  apply 
to  the  sum  of  them. 

Views  of  experiments  are  not  wanting  on  the  subject.  G.  B. 
Miiller  has  called  attention  to  the  probability  of  a  gradual  in- 
flux of  additional  seusations. 

With  the  larger  weights  come  6rst  muscular  sensations  with, 
the  upjjer  aud  fore  arm;  and  with  very  large  weights,  from  the 
muscles  of  the  chest  and  shoulder.  One  must  ask.  Iheti,  to  what 
extent  Weber's  law  is  valid.  The  lifted  arm  may  be  a  part  of 
the  lifted  weight.  To  determine  the  valiclitj'  of  the  law  one  must 
know  whether  any,  or  part,  or  all  of  the  arm  goes  in  with  the 
given  weight  to  make  up  the  weight  on  which  we  really  base 
our  judgments.  Moreover,  the  antagonizing  force  of  the  oppo- 
site and  adjacent  muscles  cannot  be  known.* 

Hering,  long  ago  in  a  letter  to  Fechner,  pointed  out  the 
probability  of  a  complex  of  sensations  as  the  basis  of  judgment. 

*■'  At  the  same  time,"  says  Bastian,'  "  a  number  of  impres- 
sions emanate  from  the  back  of  the  hand,  which,  so  far  from 
aiding  him  in  his  judgment,  would  be  a  source  of  mental  dis- 
traction. Then  I  would  say,  also,  that,  in  estimating  such, 
weights  as  Weber  employed,  the  person  would  almost  certainly 
have  experienced  sensations  emanating  from  the  muscles  them- 
selves; and  there  is  really  no  reason  for  believing  that  these 
sensations,  derivable  from  a  muscle  which  is  coutractiug  some- 
what strongly,  do  uot  reveal  themselves  to  us  by  means  of  ordi- 
nary sensory  nerves  in  the  muscles.  I  believe  that  they  are  due 
to  the  common  sensibility  of  the  muscle  testifying  to  its  own 
orgauic  couditious.  and  that  these  sensations  may  well  be  part 
comp<ments  of  the  impressions  by  which  we  are  enabled  to 
judge  of  differences  of  weight.  And  if  this  be  the  case,  then 
it  was  to  be  expected,  as  I  think,  that  there  should  have  been 
a  much  greater  power  of  discriminating  differences  of  weight 
when  the  common  sensibility  of  muscle  was  allowed  to  act  in 
conjunction  with  the  tactile  impressions,  than  when  these  latter 


'  Pcrricr's  Funclion  of  the  Brain,  p.  392. 

•O.  E.  MUllcr:  Grnadlegnng  der  Psychophysik,  p. 

•Brit.  Med.  Jour.,  XJII,  1869,  439. 
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We  Boce  tbm  am  vi 

tioas  im  ite  «vm.  He  ays.  **  I  am 
oiBnitM  ctf  bcsij  ti^bte  cdb 
ofcftrt,  whick.  m  «e  lisve  leeB.  ii 
lo  tlw  wgioB  <rf  the  icspnsecy 


to  be  adya 

igieeviA  Fczner'*^  wUck 
tad  ^ndy  ■■■calv  aeaia- 
of  the  opinoa  that  the  dia- 
■atepiiythe»e«f»l«MBe 

the  soKc  piapeiiy  esctcbas 
thatAe 


ai  toif  caac  is  aflgcteq  by  the  esoaat  of  bodi^  wraia 
aadfixatioaflfthesttsclcsof  the  chest  aeoeaBvy  to  s^port  a 
heavy  vescb: :  aad  Aat  it  is  Boc  a  qoesiioQ  of  the  BiBSceSir  sesse  of 
the  litob  at  aU,  nnlf  ■  geneial  stiaja  is  aboafaoeir  distoaled  fay 
■deaiy  wipiiHiuM  dariag  the  trieL     When  this 

itwfllbefaaadthattheseaaeonocal iifii  i  ia 

the  aaif  demcst  ia  the  domnnnstiaa  of  weight." 

Wcbcr  uaaakieJ  that  the  icaaaa  far  fioo-  jwlgmmt  ia  lift- 
ti^ff*  o^ncf  IBS&  of  ^Dcw  dccsbbicl  wss  ^ttf  lo  toe  *****^^ti1jt  S^DSC 
cotoiag  in  as  a  fintfaer  baas  of  jodKaent.* 

The  above  views,  except  Ferrier's,  seem  to  tslly  with. the 
writer's  ictrespectiocs  which  oiay  bie  restated  bricAjr  thvs: 
JadgBMSt  of  wcigbls  is  baaed  oo  focal  and  amdBary  maryaal 
aandoBi,  iriucb  diaage  ^really  as  the  acak  of  weights  t9  as- 
ocaded.  The  focal  acnsalion  chmoga  frooi  dermal  to  moacolar. 
h«t  maj  be  Tohmtarily  placed  dsewbere;  the  margtaal  group 
OODStanUy  tDcreaaes;  sad  some  seowtiotts  pass  baei  soxiHary 
to  tfftiactiag  senaatioasw 

la  Ming  a  weight  there  is  probably  a  oonoal  rate  of  chaofe 
Is  senfatfoos  at  which  th«  total  amonnt  of  dtangc  can  fae  judged 
SKiat  accnrately.  varjing.  to  he  sore,  with  dxArent  reagents. 
Change  mar  fae  ci  ther  too  npid  or  too  slow  for  accuiate  j  odgment. 
J.  S.  LemoD'  states  that  great  preasore  can  be  made  wttboai  pro- 
ducing conadou&aeas  of  the  Act.  providii^  that  it  be  applied 
very  gndoally.  Foaiana,  showed  that  a  slight  pressure  on  a 
oertre  might  be  increased  gradoally  until  the  nerve  was  crushed, 
without  producing  mocion  in  the  correspondio|;  mtiscle.  Ueinz- 
aann*  and  Frat&cber*  boiled  refiex  frogs  without  sensstioa 
enough  to  produce  moCioa  by  apf^ying  the  heat  very  gradually. 

Very  rapid  changes  make  strong  sensations,  but  sensations 
lacking  nicety  £or  distinction.     FuUerton  and  Cattell.'oo  the 


'  Pvactfa>Bf  of  tfae  Brsto,  393. 
*UwingAK9.  xin.  13. 

'Shtn  CoxMidcTcd  u  sa  Organ  o4  Sesntioo  :   Wliiting,  and  Whitta* 
kcr,  Gcrdoer.  Mam.,  1899. 
•ArchiT.  I.  flir  gcaaammte  Pfa7«ioL,  VI.  187a,  »xa, 
■JccarKtie  Zcit«chrift,  I.  1875.  130. 
*  Percrptioa  of  Small  DiBenucet,  p.  131. 
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basis  of  a  few  experiments,  held  that  the  rate  of  lift  does  uot 
increase  the  probable  error.  In  chaDge:^  of  pressure  it  is  claimed 
that  the  more  rapid  the  changes  the  greater  the  accompanying 
distractions.' 

It  is  precisely  this  change  of  sensations,  occurring  from  the 
beginoing  of  the  lift  until  the  weight  clears  its  support,  that  we 
compare  and  judge,  rather  than  the  totality  of  sensation  after 
the  weight  is  up.  The  reagent  will  judge  best  when  the  speed 
and  other  cotiditious  arc  most  favorable  for  his  taking  these 
changes  into  full  consciousness.  If  the  normal  speed  is  main- 
tained, the  height  of  the  lift  is  of  but  little  consequence,  pro- 
viding the  reagent  holds  firmly  to  the  changes  which  occurred 
at  the  beginning  of  the  lift.  But  when  the  reagent  defers  judg- 
ment, he  is  liable  to  question  his  impressions  and  do  little  more 
than  guess.  Even  when  judgment  is  not  at  once  declared  and 
di.snii.s.sed,  one  is  apt  to  conclude  that  hi.s  impressions  may  have 
been  in  error.  Moreover,  the  pressure,  and  probably  other  sen- 
sations, decrease  rapidly  after  the  application  of  the  weight.' 
From  our  standpoint  the  basis  of  judgment  appears  to  be  the 
mcmorj-  of  a  former  change  of  seusatiun  as  compared  with  a 
present  changing  sensation. 

The  notion  that  the  judgment  is  based  partly  ou  the  sense  of 
eflEort  we  pass  by.  The  sense-of- effort  view  has  been  pretty 
generally  abandoned.*  If  sense  of  effort  exists  at  all  it  may  be 
said  to  assume  the  relation  of  marginal  sensation.  Neither  does  it 
appear,  with  this  apparatus,  which  picks  up  the  weight  more 
gradually  than  does  Fechner's  and  Miiller's  apparatus,  that  the 
speed  of  the  hft  is  so  important  as  Miiller  and  Schumann* 
found  it  to  be.  The  speed,  here,  appears  to  be  but  one  of  the 
marginal  sensations. 

Interferences  of  Sensations. 

Judgments  of  sensations  are  disturbed  by  two  kinds  of  sensa- 
tion-interference: (i)  distraction,  and  (2)  fusion.  Distraction 
through  sensations  occurs  whenever  sensations  arise  which 
tend  to  draw  the  focus  of  attention  to  themselves,  and  thus 
away  from  any  sensation  or  group  of  sensations  which  one 
is  trying  to  judge.  Interferences  of  this  kind  have  been 
referred  10  at  various  places  in  this  paper,  and,  for  our  present 
purposes,  do  not  need  to  be  discussed  further  here.  This 
kind  of  interfereuce  has  been  pretty  generally  recognized,  and 
has  been  studied   rather    extensively.      Distractions    arising 


*  Hall  and  Motors  :  Am^r.  Jour,  of  Psychol.,  I,  87, 
•Psychol.  Rev.,  Sup.  I,  p.  30. 
•Schifcr's  Teit-Book  of  Physiology.  II,  p. 
'Pfliiger's  Archiv.,  XI, V,  36-tia. 
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Examen psycholo^iqut  des animaux.  NouvelU mithode expirimentaU 
de  classification  dei  espices  au  point  de  i-ue  psrchologique.  Pax 
PiKHRB  Hac:ubt-Sodpx.bt.  Paris,  Schleicher  Prires,  1900.  pp. 
zvi-163, 

The  author  of  thit  intereAtiug  book  points  oat  that  comparative 
pajrchologiats  have  missed  the  most  nBtaral  and  fruitful  method  of 
atodying  animal  niiuds,  in  that  tbcy  have  failed  to  appropriate  and 
uae  systematically  for  scientific  ends,  the  procedure  employed  by  pro- 
feasional  trainers  for  practical  ends.  The  book  in  question  presents 
the  results  of  a  limited  application  of  thia  method  ;  but  for  complete- 
ness and  certainty,  such  work  needs  to  be  done  in  connection  with 
great  zotilo^cal  gardens.  M.  Machet-!>ouplet  announces  an  under- 
standing  with  the  authorities  of  the  Jardin  d'' acclimation,  which 
makes  the  realization  of  his  project  of  a  great  zo6loeical  latforatory, 
where  such  systematic  study  may  be  carried  on  unlimitedly,  only  a 
matter  of  time.  Certainly  much  is  to  be  hoped  for  from  tbc  adoption 
and  application  by  psych olot^ists  of  the  methods  of  testing  animal  in- 
telligence in  this  large  and  free,  and  at  the  snnte  time,  strictly  experi- 
mental way.  Suggestions  of  a  like  tenor,  but  much  less  comprenen- 
sice,  have  been  made  by  Professor  Lloyd  Morgan;  of  which,  bowever, 
M.  Hachet-Souplet  appears  to  be  ignorant. 

Inasmuch  as  the  minds  of  animals  vary  independently  of  morpho- 
logical characters,  the  author  demands  a  new  classi6cation  of  species 
based  strictly  upon  psychological  characters.  This  demands  study  of 
animal  minds  on  tbeirown  account,  absolutely  free  from  innrphological 
leading  strings.  It  will  be  time  enough  to  reconcile  the  morphological 
and  the  psychological  classifications  after  each  separately  ha«  been  made 
out  witu  some  degree  of  completeness.  The  psychological  criteria 
are  :  what  does  the  animal  do  under  given  conditions,  and  what  infln- 
ences  does  he  respond  to.  Upon  the  basis  of  his  somewhat  wide  and 
Taried  employment  of  the  mithode  de  dressage,  the  author  proposes  a 
tentative  ecbeme  of  classification  embracing  types  of  most  of  the  mor- 
phological categories.  Tbis  scbemc  consists  of  three  categories  :  ani- 
mals whose  M)le  psychic  attribute  is  excitability  ;  those  subject  to  co- 
ercion ;  those  subject  to  persuasion.  Tbe  first  category  is  self-explana- 
tory, and  includes  only  the  protozoans.  The  second  category  contains 
those  animals  possessing  primitive  instincts — nutrition,  reproduction, 
and  conservatiOH  {defence) — and  functional  memory,  i.  e.,  memory 
connected  always  with  some  boditv  function.  The  animal  perceives, 
in  the  external  world,  the  conditions  of  satisfying  the  primary  in- 
stincts ;  but  this  coDScionsness  is  strictly  connected  with  the  return  of 
fnocttonal  need,  and  leaves  no  independent  image  in  the  nervous  or- 
ganism •  There  are  two  sub-categories  based  upon  the  relative  com- 
plexity of  the  functional  memory.  This  category  includes  animals  aa 
wifJeljr  variant  a-i  Medusa  and  deer.  Training  is  by  coexciiaiiont  i.  e., 
by  mcKl  ifications  of  external  conditions  or  fear — whereby  the  itfrj  in- 
stimiis  *re  readapted. 

7*Zic  £il.irdca.tegory  contains  all  the  higher  animals.  They  possess 
iatelhg^^-.  BCt:  V-''-.  their  brains  are  capable  of  preserving  impressions 
o^peAr^^p(/on^  independent  of  immediate  functional  needs.     Such  an 
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■nimal  JK  like  a  cloHed  vase  in  wbicb  idens  de\'elop,  jostle  each  other, 
uid  combine.  The  result  of  the  jostUngs  and  combiuatiouft  is  a  diUf- 
minaiion,  ia  the  w:n8c  of  the  domination  ia  coDscioiisness  of  one  or 
other  of  the  idea*.  In  auiniaU,  as  in  niao,  this  ("ivcs  the  illusion  of 
choice  and  free  iutcllitjcDce.  AninialB  in  this  category  are  capable  of 
being  pcrfiuaded,  i.  e.,  of  conceiving  cause  and  effect  as  man  conceives 
them.  They  understand  when  man  seeks  to  show  them  by  "  ttne 
mimique  fxfirtisivf,"  i\\K  T>i\ti\\on  oi  cause  and  efiect.  Such  menta- 
tion M.  Hachet-Souplet  thinles  he  has  demonstrated  in  some  of  the 
bigher  animals.  There  are  three  sub-<:atcgories,  dependent  upon  the 
degree  to  which  the  animals  arc  subject  to  pcrsua&iou  ;  and  upon  the 
>-^e«eDCe  of  secondary  (acquired)  intiliticls.  lie  is  a  warm  partisan  of 
the  "  lauscd  intelligence  "  theory,  and  thinks  the  thesis  easily  demon- 
Itrable  ny  his  method  of  investigation.  This  category  inclndes  types 
as  remote  as  the  ant  and  the  chimpanzee.  To  the  higher  animals  are 
attributed  imagination,  ab^^tractiou,  icsthetic  sense,  personality  and 
other  high  mental  powers.  These  attributions,  however,  are  made 
guardedly  and  on  the  basis  of  experiment  ;  not  at  all  in  the  loose  man- 
ner  of  Romanes,  whom  M.  Ilachet-Souplct  constantly  criticises. 

The  obvious  strictures  upon  the  book  are  :  the  somewhat  superficial 
character  of  some  of  the  psychological  analysis  ;  the  ignorance  or  dis- 
regard (or  some  important  recent  work  in  animal  psychology — there 
is  no  mention  of  MorKan,  Tborndike,  Belhe,  Wasman,  Pec'kham  et 
a/.;  and  the  (act  that  his  zeal  for  the  evoluttonary  philosophy  (Spen- 
cer's) occasionally  carries  him,  in  hi.1  interpretations,  beyond  his  facts. 

Nevertheless,  this  book  is  a  valuable  and  interesting  contribution  to 
positive  comparative  psychology— end,  withal,  brilliantly  written. 

W.  S.  SM*l,t.. 

Fiychology,  Empirical  and  Rational.  (Stonyhurst  Philosophical 
Series,  No.  5.)  By  Micuahl  Mahur.  S.  J.  Fourth  edn.,  revised 
and  enlarged.  London,  New  Vorkand  Bombay.  Longmans,  Green 
&  Co.,  1900.     pp.  xzii,  602,  xii.     Price.  6/6. 

In  this  new  edition,  the  modi6cations  up  to  ch.  ix  are  slight,  ex- 
cept that  more  space  is  devoted  to  physiology  and  psyehophysics.  Cbs. 
xiv  (origin  of  intellectual  i'leas).  xvi  to  xiz  (attention  and'  apperccp- 
lion  ;  development  of  intellectual  cognition  ;  rational  api»etency  ;  free 
will  and  determinism),  xxii  (false  theories  of  the  ego)  and  xxiv 
(immortality  of  the  soul )  are  almost  wholly  new  ;  the  supplement  on 
bypnotism,  and  the  criticisms  of  the  theories  of  James  anil  Ilofldiag, 
appear  for  the  first  time.  The  historical  sketches  have  throughout 
been  subfltantialiy  increased. 

For  the  rest,  the  plan  and  scope  of  the  work  remain  as  before. 
Thomas  Aquinas  is  the  constant  standard  of  reference ;  and,  while  the 
author  does  good  service  in  calling  the  attentionof  scientific psycbolo- 

fiala  to  authors  with  whom  tbey  are  but  little,  if  at  all  familiar,  he 
as  himself  no  adequate  knowledge  or  appreciation  of  the  course  of 
scientific  psychology.  K-  B.  T. 

From  India  to  the  Planet  Mars  :  a  Study  o/a  Case  0/ SomnamhuUsm, 
wilh  Glossolaiia.  By  Tii.  Klournov,  Profeswor  of  Psychology  at 
the  University  of  Geneva.  Translated  by  D.  B.  Vermilyc,  New 
York  and  Loudon ;  Harper  Bros.,  1900.    pp.  xx,  447.    Price,  $1.50. 

The  original  of  this  translation  was  reviewed  in  the  American  /our- 
not  of  Piyckology  ior  April.  i9oo(Vol.  XI,  pp.  4^8  ff.).  As,  however, 
the  book  is  attracting  much  attention,  both  from  psychologists  and 
from  the  general  public,  and  as  its  contents  will  strike  different  rcadera 
very  differently,  I  take  the  opportunity  afforded  by  the  appearance  of 
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ma  Bnglub  edition  to  uy  b  few  words  about  the  remarkable  case  of 

aatocuaUiin  deicribed  io  iu  p^ea- 

The  nbicct  of  the  memoir  u,  ai  is  well  koowo,  a  certain  '  Ifdlle. 
H^Itoc  Smith,'  an  unmarried  woman  of  abont  tbtrty.fire  3  ears  of  age, 
"  caroiog  an  honorable  Uving  as  an  employee  of  a  commercial  honae." 
M.  Flonrnoy  has  been  at  great  paint  to  gather  data  conrercinK  *  Mdllc. 
Smith'*  '  childhood  and  yoath — wisely,  stac«  each  data  are  of  extreme 
importance  tor  the  nnder»tandiog  ol  ber  story.  Wc  learn  that  she 
was  a  child  of  somewhat  dull  iatelligence.  at  least  as  measured  by 
school  standards  (p.  iS);  that  she  wasgirea  to  day-dreaminR  and  rer- 
erie  :  that  she  was  subject  to  occasional  hallucinations  ;  that  she  felt 
herself  oat  of  place  in  and  superior  to  her  family  surroundings,  so  that 
she  "  one  day  senonsly  asked  her  patents  if  she'  was  their  daughter  " 
(3J),  and  ber  father  and  brothers  were  apt  to  rebuke  her  for  pride ;  and 
that  she  was  of  a  melancholy,  timid,  nervoas  dispoaition.  "  H^line 
Smith  wan  certainly  predisposed,  both  by  heredity  (on  the  mother's 
side]  and  tempcramcot  to  become  a  medium  "  (ig).  NcTenhcless.  she 
'outgrew  •  these  systoms  of  nerTous  disorder:  the  "tendency  to  men- 
tal disintegration,  which  marked  the  years  of  puberty,  was  succeeded 
by  a  prvgressivc  diminution  of  these  tronblcs."  "  We  may  infer  .  . 
that  the  ebnllitions  of  the  imaginatire  &uhronscious  life  gradually  be- 
came calm  after  the  explosion  of  the  period  we  have  mentioned.  .  . 
A  certain  equilibrium  was  e*ubli*.heci  between  the  necessities  of  prac- 
tical  life  and  her  inward  aspirations."  "We  may  presume  that  this 
liarmonizaTion  ....  would  in  time  have  perfected  itself,  and 
that  the  whole  personality  of  Mdlle.  Smith  wonld  have  continued  to 
consolidate  itself"  (33  f.).  In  a  word,  if  sfae  had  been  left  to  herself, 
'  Mdlte.  Smith  '  might  have  become  a  normal  personality,  and  hare 
been  the  healthy  mother  of  commonplace  children  (33.  131 ).  Fortun- 
ately or  unfortunately,  as  Ibe  reader  may  choose,  s.be  fell  (at  about 
the  age  of  tweuty-seren)  under  the  infliience  of  some  spiritualistic 
friemls;  "  >piriti%m  ....  came  »ll  of  a  sudden  to  rekindle  the 
fire  which  still  slumbered  under  the  sshes,  and  to  give  a  new  start  to 
the  sublitniosi  niecbanism  which  was  beginning  to  grow  rusty."  This 
fact— the  fact  of  the  spiritistic  manufacture  of  '  Mdlle.  Smith's  '  med- 
{nmshiti — should  not  be  overlooked. 

Another  point  of  interest  is  the  following.  Tt  was  "  the  age  of 
puberty  "  in  '  Mdlle.  Smith  '  that  "  began  to  favor  the  development 
of  the  Oriental  visions."  Now  the  '  I<eopoM  '  of  the  revived  snblimi- 
oal  imagination  has  his  origin,  in  M.  Flournoy's  judgment,  in  the 
sexual  cotiix-thesis  of  the  lufiliutn.  "He  represents  ....  the 
synthesis,  the  quiotcsscnce. — and  the  expansion,  too, — of  the  most  hid- 
den springs  of  the  psychological  organism.  He  gushes  forth  from  that 
deep  and  mysterious  sphere  into  which  the  deepest  roots  of  our  indi- 
vidual existence  are  plun>:ed, which  bind  us  to  the  species  itself,  .  . 
and  where  confusedly  spring  our  instincts  of  physical  and  morsil  self* 
preservation,  our  scxusl  feelings"  (87).  "The  real  and  primordial  ori- 
gin of  Leopold  is  to  be  found  in  that  <Iecp  and  delicate  sphere  iu  which 
we  so  often  encounter  the  roots  of  hypnoid  phenomena"  (91).  "  He  is 

not  troubled  about  ber  general  health His  attention  iscoD- 

centrated  upon  certain  special  physiological  functions,  of  the  normal 
exerciiic  of  which  he  takes  care  to  be  assured.  ....  Hr  has  for 
several  years  formally  laid  his  ban  upon  every  kind  of  mcdlumistic 
exercises  at  certain  \'ery  regular  perioas  "  ( 133  f . ).  Leopold  is  thus  the 
person  ill  cat  ion  (and  M,  Plournoy  oKers  a  reasonable  account  of  the 
Duilding-uu  of  his  personality:  91  S.)  of  "scruples  more  or  less 
vaguely  felt,  certain  besiUttions  or  Apprehensions,  inhibiting  fcelfnga 
or  tendencies, "—of  "  instinctive  feelings  and  emotional  tendencies," 
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— characteristic,  to  some  extent,  of  tbe  feminine  mind  ia  general,  bnt 
culminating  in  the  pTes4:nt  tustnuce  in  "knowledge  and  prevision  of 
the  most  intiuinte  pheuouiens  of  die  organism  "  and  an  unusually  re- 
fined cocmuslbelic  sensibility.  In  the  light  of  this  analysis  it  is  intel- 
ligible that,  in  her  ordinary  social  relatitine,  '  Mdlle.  Smith  ' — appar- 
eutly,  whether  she  is  nudcr  the  immediate  direction  of  Leopold  or  not 
— shows  a  modesty  and  reserve  that  antnunt  almost  to  prnuery  (89  (., 
3S,  iji).  The  sexaa]  instinct  finds  its  satisfaction — in  ao  idealized  and 

fiUtonicway.but  cone  the  less  really — in  the  occurrences  of  the  trance* 
ife(8:  115;  287  {..  289  f..  295.  341). 

I  have  no  intention  of  following  M.  I^loumoy  through  his  analysts  of 
thelliree  '  cyclei^,' the  Martian,  tlie  Hi tiiiloo.  and  the  Kuyal.  He  baadotte 
his  work  with  extreme  patienceandacnmen.  Indeed,  when  one  remetn- 
bers  the  almtist  infinite  possibiltlies  of  suggestion  to  whicli  "  Mdlle. 
Smith' has  been  exposed  OH  the  con  fines  of  her  trances  (a  point  Bufhctcntly 
emphasized  by  the  author  :  49  ff.,  93,  146.  etc. ),  one  marvels  at  the  high 
measure  of  success  in  explanation  that  M.  Flournoy  has  attained.  Few 
psycho)  ogifits  will  dispute  his  conclusion  that  the  'secondary  person- 
alitiet'  "do  not  exist  outside  of  Mdlle.  Smith,"  but  have  their  genesia 
witbin  her  menial  life.  And  even  those  who,  like  the  present  writer, 
have  00  grenl  affection  for  the  'subliminal  self.'  but  rnlher  believe 
with  Gatton  that  the  terms  '  individuality  '  and  '  personality  '  are  apt  to 
be  psychologically  misleading,- — even  tbcv  will  readily  admit  that  M. 
Flonrnoy'8  methodical  study  proves  the  high  value  of  subconscious  im- 
filiation  as  a  working  hypothesis.  As  for  the  outcome  of  the  author's 
study  of  the  '  supernorntat,' — "  I  believe  I  liave  actually  found  a  little 
telekinesis  and  telepathy  [though  the  appearances  of  lucidity  and 
spiritistic  comtouDication  are  explicable  iu  terms  of  the  hypnoid  im- 
agination],"— the  critic  can  only  note  that  his  attitude  to  the  phenom- 
ena is  rather  that  of  "  I  can't  disprove  the  things:  let  them  rest  for 
further  investigation  "  than  that  of  positive  acceptance  (581  ;  389;  396, 
401;  407.  13;  424;  44>;). 

In  his  coaclusion,  M.  Flouruoy  lays  jnst  emphasis  upon  thedlSicnlty 
of  the  "  ncuropathological  problem  of  medinuisbip."  "To  endeavor 
to  fix  the  connections  of  uietliuiuship  with  other  functional  affections 
of  the  nervous  system,  it  would  first  be  necessary  to  possess  exact  ia- 
telligence  on  n  number  of  important  points  still  enveloped  in  ob* 
scurity."  We  must  understand  "the  phenomena  of  periodicity,  of 
meteorological  and  seasonal  inducnce»,  of  impulses,  and  of  fatigue  ;" 
"the  relations  of  equivalence  and  substitution  between  the  various 
modalities  of  automatism  ;"  "  the  effect  of  spiritistic  seizures,  and  es- 
pecially of  that  of  the  seances,  upon  nutrition  and  denutritlon  (varia- 
tions of  temperature,  of  urotoxicity,  etc.)-"  These  are  wise  words ; 
and  one  can  only  express  the  hope,  with  the  author,  that  "a  near 
future  will  establish  some  good  mediums  and  tbeir  observers  in  prac- 
tical conditions  favorable  to  the  elucidation  of  these  various  prob- 
lems, and  that  the  day  will  come  when  the  true  place  of  mediumshlp 
in  the  framework  of  nosology  will  be  discovered  "  (441  f.)- 

The  translation,  save  lor  a  few  slips  due  more  to  hasty  work  than  to 
misunderstanding,  seems  to  be  accurately  made.  Unfortunately,  Mr. 
Vcrmilyc  cherishes  the  conviction — snrely  erroneous — that  any  phrase 
in  the  Hnglish  language,  however  constructed,  can  be  grammatically 
added  to  any  other  phrase  by  means  of  the  magic  connectives  "  and 
which."  Tfae  application  ol  this  principle — which,  on  M.  Flournoy'a 
model,  may  be  termed  the  principle  of  Mrs.  Sarah  Gamp — leads  to  sen- 
tences like  the  following  (italics  mine).  "The  spniunneous  phe- 
nomena of  this  category  ....  can  be  subdivided  into  two  classes, 
according  to  their  direct  attachment  to  the  personality  of  Leopold,  or 
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their  no*  bclosfing  to  uiv  distiact  pmoBcltty,  «W  mdkidk  only  ex- 
pKM  a  m  virid  isABoer  iki  rHmlt  of  the  KmoAl  working  .... 
of  tbc  iBcalties  of  mvmotymaioi  reasoo  "  (58)-  B«tt.  if  the  trankla- 
tMM  hw  fashs  «f  Kfle.  tlie  tntuiuor's  Preface  adopu  m  lose  which  is 
■iiBpI*'  isescvattble.  To  »mge*t  that  "  the  acmttific  iSTestigattoQ  of 
Mjcfax  pheMDcms  awjr  aaoceed  ia  provi^  iJke  frtmmtU*  of  ^U  rr- 
ligipms-  (is)  t«  to  pvtthc  pcxxpeetiTc  reader  in  a  tnmitvi  adad  the 
TOT  opnoaite  ol  that  which  the  teodiKc  of  the  hook  deonada.  u>d 
«Uch  tke  WTJUm  ol  the  book  dntrea.  Fv 
■kavM  be  aappUed  with  ma  index. 


tnre  ediliows  of  the  work 
E.  B.  T. 


I,*mmmie  f>tj€h«ittifmt.  Pabli^  p«r  A.  BIXVT.  arec  la  eotlaboniion 
4c  R.  Bumoa,  Ta.  Sjaor.  etc.  S^cr^tsire  de  la  redaction.  V. 
Bnnu.  QwKtn^ac  Aan^.  1S9B,  pp.  849;  Ciwqaihac  Aaade.  1899, 
li^9Ctt.  ftols ;  Ubrairie  C  ftcfawald ;  ScMrkhrr  Frtre*,  Edi- 
teara. 
Ttaae  two  rolonKs  amply  sKstaxB  the  lepwtatJda  thai  their  p*^*- 
coaac*  have  won  for  M.  Wa*t  aad  his  coadjaMia.  Vol.  IV  opctti  wnli 
•a  anicle  br  MM.  Biaet  and  Vascbidc  apow  piTclM»l«cy  at  the  pri- 


Thia  ia  follewMl  br 
aatkoca.  dealiv  vltk  Ae  Bf 


papecB,  froB  the  peas  off 
EWt  oi  Maacalar  ctreactta. 


djrMsoaactvaad  o4  Che  MoaM ' 


eitweK  aaefal  to 


etc.,  of  a^ool  ckilArca.    A  crfaioae  of  tiM  oval  haad- 
I  ciauaiapk  will  be  t 
the  cxpefiaBCBtal  ^xjtMta^aiU    If.  Kact  thea  eaaaribetaa  tkivc  e*- 
aaja  opo*  topka  aUa  to  tbaae 
itlMi 


aad  M.  VascUde  writes 
naa  tte  iaiacace  «(  innlnaMid  iaaiilhnaal  work  apoa  the  fapaditr 
«f  tike  aalae.  M.  Boardoa  iliM  aiaia  tkc  apidhaliua  of  the  ciaphic 
■■rtaC  to  the  itady  af  the  JMiiHj  of  thaiaic*.  <sd  the  ccaalu  e( 
tacat  tarMt%atia»i  off  the  Hwal  fai»j|iiiMa  <d  J^th.  M.  LccMre-a 
*;nin>  liiniiw  af  aa  O^txt  '*  fa  aa  Jaliii  lalia^  piece  af  ladmdwal  pay- 
la  \  ol  V,  M.  Joterko  give*  a  '  rcrac  g^oCsmle  *  of  wnmaHmK  tatigac, 
aad  M.  Brnrioi  the  *  aiwcwlw '  aeaae.  M.  ftiactwriiaaaa  l^nlatl- 
bOity.  aa  a  factor  ta  iadfeMaaX  aaycholoKT ;  aad  tMa  aathor.  with 
MM.  Heart  aad  Larvatcr.  4eals  ^^  with  5e  ^aastiaaa  af  fartcOectaal 
aiatk  aad  iia  BaaaneMcm.  Thoa  en^  farther,  aniclea  by  M.  Boor- 
*aa.aa>ahiiamaa>aa>;  by  M.  miaft  ji ,  ga  wn n agaw  11  p<rc*p- 
taoa ;  by  M<  QarMn^  aa  oalend  haansf ;  br  nanaaar  S^aosutaMlcca't 
aa altactary  iiaiiitin  ;  by  M,  Maiace,  oa  tke  tibiainiaakii  atady  af 
1  aa  11  phaliMHi.i ;  hy  M.  ifa^aa  i«idiih%j  ;  by 
4>'a*ia>»»e:fv  ;  hr  M.  Peaata?.  oa  cbfaaaphte 
t:  aad  bv  M-  SkavaavTMr.  «■  ■alaiiUMJ^iial  ccpha- 
.  aad  vanM  T*^iaaaar ' 

ola^  baaiiai  thiwe  ar^giaal  Hndaa.  ahaeraets  aad 
the  mmi  Jmfim^a/t  pahlwatiwai  af  thek  iffuciiL  year*. 
aptaaa  bihttafiafhy. 


*y^rfwdaftfar.  pabtMa  par  Axnua>  Xxxsr. 
•hv  n^wk  Vtuia,.  t^noL    »■  r*- 


t»< 


■anar  af  anicftaa. 
«C  the  m  %!fai 
aat  ^^Ra  M  taa 


aoihaiaaiyu}  axe  de- 
a.    nmeare  so 


af  ^e 


PSYCHOTXKJTCAt.   UTERATITRK. 


L* Evolution  dn  droit  d  la  conscience  sociati.     Par  L.  Tanon.  presi- 
dent it  la  Cour  de  CasMtion.    Paris,  F.  Alcan,  1900.  pp.  166.  Price, 
fr.  2.50. 
All  legal  ruk«  onil  institutions  have  been  determined,  on  the  ose 
hand,  by  utllily  aud  the  couditions  of  li%':t]R,  and  on  the  other  by  the 
successive  stages  by  the  developing  social  (?Qii!iciou»ness.     The  term 
"common  good  "  is  that  which  best  coverft  the  (acts  ;  it  enables  us  to 
oppose  to  the  principles  of  '"  natural  law  "  a  positive  conception,  of 
legal  value,  aud  according  with  the  data  of  history. 

David  Hume,  moraliite  et  sociologue.  Par  G.  Lbchartier.  Paris, 
K.  Alcan,  igow.  pp.  278.  Price,  fr.  5.00. 
Hume's  work  has  at  least  the  negative  value  of  combating  the  exag' 
gerated  pretensions  of  the  speculative  reason.  But  it  also  forms  a  posi- 
tive propa.-dculic  to  a  true  pliiiosophy.  M.  lbchartier  opL-ns  his  book 
with  a  brief  bioRraphy  of  his  subject.  Then  follows  an  account  of  the 
ethical  problem  before  Hume,  whose  own  contribution  to  philosophy 
is  considered  in  two  chapters,  under  tlic  titles  of  Philoaophte  thiorufue 
and  Philosphic pratique.  The  volume  concludes  with  a  trausIatioQ  of 
"  A  DialoKue." 

Leit/aden  der physiologischen  f^ychoiogie.  in   /j  Voriesungen.     Von 

TH.  ZiKHEN.     Funfte,  theilweise  onigearbeitete  Au6.    Jena,  G. 

Fischer,  1900-     pp.  t.  367. 

The  text  of  this  6fth  edition  differs  only  in  minor  points  from  that 

of  1S98.     The  references  have  been  brought  up  to  date,  and   four  new 

cuts  appear  ( Fig.  7,  section  through  a  Papilla  foliata  of  a  rabbit ;  Fig. 

la,  schema  of  the  structure  of  the  organ  of  Corti ;  Fig.  13.  schema  of 

the  structure  of  the  retina  ;  and  Fig.  33,,  schematic  re  presentation  of 

the  afiective  tone  of  an  idea).  Fuller  treatment  is  accorded  to  the  pro* 

ccMof  Recognition  in  1^*0 1.  X.     By  the  use  of  a  somewhat  smaller 

type,  the  book  has  been  kept  down  to  its  former  size. 

Mind  and  Body.     By  A.  Dain.     pp.  49.     Price,  c.  15. 

Illusions  0/  the  Senses.     By  R.  A.  Proctor,     pp.  4J. 

Hypnotism :  its  History  and  Present  Development. 
STROHM.     pp.  126.     Price,  c  30. 

Body  and  Mind,  with  Other  Essays,    By  W.  K.  Clifford. 
Price,  c.  IS- 

Menial  Suggestion.     By,  J.  Ochorowicz.    pp.  96,  369.    Price,  |i.ao. 

Nob.  13.  82,  113,  145.  152-8  of  the  Humboldt  Library  of  Science.  New 
York  .  The  Humboldt  Publ.  Co.,  1880-92. 
We  are  glad  to  rail  tbe  attenlioti  of  our  readers  to  the  psychological 
volumes  of  the  Humboldt  Library.  The  parts  are  published  in  pam- 
phlet form,  with  a  page  of  about  23  by  15  cm.  The  earlier  numbers 
were  printed  in  douole  columns  aud  (appareutly)  from  photographic 
films  :  the  text  is  small  and  broken.  The  later  volumes  have  a  single- 
line  page,  and  the  text  is  clear  and  goorl.  In  supplying  a  book  like 
Clifford's  "  E-saays  "  in  this  form  and  at  this  price,  the  publishers  have 
deserved  well  of  the  p.sychological  community. 

Sensation  el  Mouvement,  Etudes  exptritneutales  de  psychomichctn^ 
ique.  Par  Ch.  FftRft.  Deoxifcme  (Edition,  revue.  Paris,  F.  Alcan, 
1900.     pp.  170.     Price,  fr.  2.50. 

The  first  edition  of  this  weH-kuown  )ittIe1>ook  was  publislie<1  in  1887. 
The  text  has  now  lire n  revised,  and  minor  changes  in  expression  made 
at  various  points,  while  new  notes  and  references  have  been  added. 


Price,  c.  15. 
By  F.  BjOBRW- 


pp.  47- 
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Quotums  d€  Mamtt.  Lemons  fro/ess4n  am  Cotiiige  Hhre  drs  ScUmca 
taciaUs.  Par  G.  Bftunr,  M.  BsR^cfes.  P.  Brissox.  A.  CkotSKT,  V. 
DeLBo«.  ^  Dajulq.  B.  PouKsrufcut.  P.  Malapext,  G.  Mocb,  D. 
Pasodi,  G.  Sorel.     PairK  P.  Alc«n,  1930.     pp.  Tti,  551. 

Tbe  ethical  addrcMc*  delivered  at  th«  Collige  Iibr«  des  Sciences 
aoeiales  in  1S99  were  coU>rcted  ia  a  nsgle  volnme,  ander  the  title 
MoraU  iociaU.  Bncoaragcd  by  the  soccesa  of  this  bool,  the  CcKiDcil 
of  I>ircctioo  aow  isane  the  ail(lr»«e«  of  1900,  as  Vol.  VUI  of  the  Aloui 
Library  of  Social  Science.  Twelve  lectvrcs  are  printed  in  fnll.  M. 
Sorel  vritei  on  tcience  aod  moralit}* :  IL  Moch  on  the  rabject  of  tbc 
book  prepared  bjt  tiim  in  collaboration  with  M.  von  Egtdy. — *  1,'Erc 
■aiu  violeaoe ;'  M.  Darla  on  Christian  ethics  and  the  conscioiuneu  of 
to-day  ;  M.  Sorel.  again,  on  the  moral  factors  is  evolation  ;  M-  Dclbos 
on  Kant  and  tbe  aciencc  of  ethics ;  M.  Croiset  on  Greek  ethics  :  M. 
Berote  oD  tbe  conditious  uf  action  ;  U.  Parodt  on  reason  and  instinct 
in  morality  ;  M.  Belot  on  luxury  ;  M.  Foumiireoo  Gnyan's  ethics  ;  M. 
Ualapcrt  on  social  justice:  and  M.  Buisson  on  moral  and  religiotu 
education.  The  volume  contains,  farther,  abstracts  of  the  addreases 
deltvoxd  by  MM.  Bootroux  and  Croiset  on  the  openiog  of  the  School 
of  Ethics.  Nov.  27,  1899. 

Vber  Psycholoxif  der  imdividmgUfH  Differems<m  {/tUeu  zm  timer  Dif. 
/erentielUn  PsYchologte),  von  L.  William  Stern.  Schriften  der 
G«sellschaft  fiir  Psycbologische  Porschung.  Leipzig.  Verlag  von 
Jobano  Ambrosins  Barth,   1900.     pp.  144.     Price,  M.  4  yi. 

Tbe  book  is  a  valuable  and  needed  r^am^  and  critique  of  the  work 
already  done  in  a  subject  whtob  has  growD  np  in  its  present  form  as  a 
promt  against  tbe  indiscriminate  nuusing  togetbe^^  of  the  results  of 
psycholoKtcal  experimentation,  and  an  examination  of  its  aims  and 
methods.  It  v^  di%-uled  into  three  ports,  the  first  treating  of  the  uatnrc, 
tasks  and  methods  of  differential  psychology  ;  the  second  of  some  of 
the  hcld4  of  mental  iliffcrenlialion  ami  their  expcriuieutal  investiga- 
tion ;  and  the  third  devoted  to  a  select  bibliography  of  the  subject. 
The  author's  exclusion  from  the  bibliography  of  a  ma»s  of  more  or 
less  available  insteHal  was  doubtless  due  to  the  necessity  of  curtail- 
ment on  account  of  lack  of  space.  Practically  a  complete  bibliography 
of  ilifTerential  psychology  would  be  a  bibliography  o(  experimental 
psychology. 

Chap.  I  of  tbe  work  discusses  differential  as  opposed  to  general  psy- 
chology, psychological  types,  individuality,  the  normal  and  abnormal. 
As  regards  lermtnolonyi  the  name  "  differeuiial    psychology"    is    pre- 
ferred to  that  of   "cbaracterology "   l_Babn»cn).    "Eihology"   (Mill) 
or  "individual   Psychology"  (Binet,   Henri,   Erapelin,   and  others). 
"Characierology  "  and  "Ethology"  arc  considered  too  narrow.  "In- 
dividual psycliulogy  "  is  already  employed  with   another   meaning  as 
opposed  to  folk  sad  social  psychology.    Chap.  II  reviews  the  methods 
of  differential  psychology:  introspection;  observation;  the  psychologi- 
cal studies  of  history  and  poetry  ("where  obiiervalioii  is  directed    upon 
secondary  sources),  and  of  tbc  evolution  of  culture,  the  questionnaire 
or  census  method  ( Masienpriifung.  EnquHe^,   and   ciperinicntation. 
He  thinks  the  questionnaire  method  should  be  used  with  the  greatest 
possible  care,  aod  that  the  PriifiinfC  (he  prefers  this  terra  to  reagent 
or  Vtrsncfttper&on')  should  be,  if  possible,  a  trained  psychologi.it.  The 
author  seems,  however.  qui:e  lo  overlook  the  suggestive  value  of  the 
qnestionnatre  in  opt- nini;    up   nevr  fields  of  investigation.     ^Tnder  the 
methoil    of   experimentation,  the   author   di<icnssc5  what  a  "mental 
lest"  is  and  declares  that  an  hour  and  a  half,  as  given  by  Binet  and 
Henri  to  the  testing  of  the  tnemory,  imagination,  attention,  etc.,  of  a 


PSYCHOUJGICAt   LITBRATCRK. 


27t 


le  individual  is  entirely  ioadeciuate,  a  point  ihat  may  be  regarded 
ill  taken  or  the  reverse  accoming  to  the  purpose  tur  which  the 
exatnttifttioit  is  made.  Chap.  Ill  treats  of  natural  ability  to  distiQK^^^h 
And  of  active  sensibility.  Here  the  question  as  to  whether  individual 
differences  rest  upon  sensation  or  the  liiglier  mental  activities  is  taken 
up.  When  one  remembers  the  sif^nificauce  of  this  question  as  regard! 
the  extraordinary  powers  exhibited  by  certain  indiviiluals  in  a  given 
direction,  one  rcfjretB  with  the  author  that  Binet  and  Henri  did  not 
demonstrate  tbcir  formula  "the  hicbcr  the  psychical  function,  the 
greater  the  individual  devistious/'  by  experiment,  although  there  is 
perhaps  sufficient  empirical  uiaierinl  alrendy  at  hand  to  justify  the 
tentative  use  of  the  formata.  Chap.  IV  takes  up  the  determination  of 
the  cencral  perception  type  and  the  formal  perception  type,  nieanlug 
hj  the  latter  the  type  as  regards  the  perception  of  time  and  space  rcia- 
tiong.  Chaps.  V'-VU  are  devotcfl  to  the  excellence  of  the  memory  and 
the  differentiation  in  memory  content ;  to  association  ;  and  to  apper- 
ception types.  Chap.  VIII  deals  with  continuous  and  momentary  dis- 
traction of  the  attention,  with  distrnctahility  and  energy  of  attention, 
and  with  distractability  and  soundness  of  sleep.  The  topics  of  Chaps. 
IX-XII  are  :  ability  to  niakecombiuations  ;  defioiteuess  and  reliability 
of  the  judgment,  suggestibility  of  the  judgment,  subjective  aud  oh- 
jective  types  of  judgment ;  reaction  types ;  and  the  feelings.  In  Chap. 
XlII  (on  Psychic  TempoJ  the  author  reports  the  results  of  some  pre- 
limiuary  experiments  which  go  to  show  that  each  has  a  time  in  which 
he  naturally  actK  and  reacts.  In  ChAp.  XIV  day  and  night  curves  of 
psychical  energy  and  the  characteristic  quality  of  work  are  consid- 
ered. Like  «o  many  German  books,  this  book  would  be  much  increased 
in  valne  by  an  adequate  index.  LiLLlE  J.  M.vktin. 

Prison  Laboratories.  By  C.  R.  Hbnderson.  American  Jouroal  of 
Sociology,  Nov.,  1900.  pp.  316-32,^. 
The  author  embodies  the  report  of  a  committee  appointed  in  189^  by 
the  National  Prison  Association  "  to  consider  the  wisdom  of  establish- 
ing laboratories  in  a  limited  number  of  prisons."  The  commiUee  re- 
ported favorably,  rccommcndiag  laboratories  which  shall  be  perma- 
nent, under  the  control  of  well-trained  experts,  with  the  practical 
motive  of  studying  the  personal,  hereditary  and  environmental  influ- 
ence of  the  prisoners.  Records  are  to  be  kept  of  body  mcasnrcmcnts, 
mental  activity  in  attention  and  perception,  in  making  associations, 
comparisons,  and  in  reasoning,  a  work  which  has  not  been  done  here- 
tofore. It  ie  hoped  that  if  the  causes  of  crime  are  not  found,  at  least 
a  means  of  its  amelioration  may  be.  Ezka  Allkn. 

Individual  Tesls  0/ School  Children.     By  E.  A.  Xjrkpatrick.     Psy- 
chological Review,  VII.  1900,  374-280. 

In  studying  tests  of  general  mental  ability  Professor  Kirkpatrick 
has  discovered  that  the  fHu<ly  of  500  children  of  grades  \-&  for  keen- 
ness of  sensory-motor  reactions  showed  that  the  curve  rises  to  the 
sixth  grade  or  so.  and  then  remains  stationary,  or  declines.  He  infers 
that  tiiere  must  be  different  tests  for  different  stages  of  development, 
and  that  quick  reaction  in  these  matters  may  be  no  criterion  of  gen- 
eral  ability  in  college  students.  M.  K.  Libbv. 

The  Old  and  the  New  Magic.  Dr.  PAni,  Casus.  Open  Court,  Vol. 
XIV,  1900.  ^33-348.  4»2-437- 
The  old  magic  sought  to  transcend  human  knowledge  by  »upemat- 
nral  methods,  by  the  assistance  of  invisible  presences.  This  idea, 
strong  in  the  Middle  Ajies.  still  exists.  In  primitive  society  religion 
Is  magic.    The  manhood  of  man  is  to  be  gained  by  science  through 
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the  CQuquest  of  all  uiagic.  Magic  as  superstitioD  is  doomed.  As  art 
it  will  live.  A  knowledge  of  conjuring  tricks  is  desirable,  and  the 
atitbor  sdviiirit  it»  cominiinicaltoo  in  the  education  of  children. 

Ill  the  obBervation  and  detection  of  magical  tricks  scientiats  are 
likely  to  err  widely.  Prof.  ZoUoer  failed  to  iioiice  the  trifling  acts  of 
thf  iiieiliuui.  which  were  really  the  important  things.  Tlit-  psycho- 
logical problem  in  the  case  oi  the  extravagant  talea  of  the  wonders  of 
foreign  magicians  is  a»  to  the  state  of  mind  of  the  narrator.  The 
triviality  ol  a  number  of  these  tricks  are  shown.  The  article  is  a  good 
popular  presentation.  Noruan  Tsiplett. 

The  Modern  Oc4:ult.  by  Prof.  Joshph  Jastrow.  Pop.  Sci.  Monthly, 
Sept.,  1900. 

The  author  shows  the  relation  of  the  modern  occult  to  ancient 
occnhistn,  and  discu»se<(  the  prc8cnt->lay  phages  of  Theosophy,  Spir- 
itualiMii  and  Christian  Science,  with  a  passing  mention  of  Alchemy, 
Astrology.  Phrenology,  Palmistry  and  Divine  Mealing.  Christian  Sci- 
ence, so^alled,  is  perhaps  calculated  to  exerct»e  a  wider  influence  than 
the  other  cults. 

The  reason  for  the  development  of  these  occult  beliefs  are  :  ignor- 
ance, a  Bomcwbal  feeble  cast  of  mind  that  does  not  perceive  the  errors 
of  false  logic,  uud  tends  naturally  to  superstition,  and  an  undue  anx- 
iety  concerning  one's  own  personality.  The  antidote  lies  in  the  diffu- 
sion of  exact  knowledge.  MarGARBT  K.  SuiTH. 

La  psychologic  de  1899  i  /goo,  par  Th.  Ribot.  Revue  sclentlfique,  T. 
NIV.  353-356.  Sept.  22,  1900. 
In  this  presidential  oildress  before  the  recent  Psycbwlogical  Con- 
gress A'lioi' reviews  Psycbology  from  1889-1900.  In  1889  the  interest 
was  chiefly  in  hypnotiani.  mind-readinff,  etc.;  in  1893  in  psycho- 
physics,  nervous  system,  and  exact  experiment:  in '96  tn  everything 
that  could  help  in  any  way  ;  psychophysiology,  psychology  of  normal 
and  abuormal  {.tersuns,  iiud  comparative  psycbology.  In  1900  we  begin 
to  find  that  the  psychologist  umst  inUrpret  what  the  neurologist  and 
physiologist  discover.  In  memory  ami  association  gooil  work  is  bcins 
done  in  study  of  children  aud  unconscious  association,  the  latter  amia 
keen  controversy.  The  study  of  attention  and  motor  and  sensorial  re- 
actions ttriids  to  show  that  reactions  depend  on  imlividual  constitu- 
tion. Wheihi^r  attention  increases  intensity  mid  clearness  of  repre- 
scntation.s  is  Htill  ilonblful.  He  [topes  for  more  tliescs  on  the  emotions, 
and  on  complex  processes  generally,  such  as  reasoning  and  intagina- 
tiou.  Accuracy  cim  btr  got.  by  a  firm  empirical  basis  in  art,  anthro- 
pology, lingui-itics,  etc.  Sound  work  is  being  done  in  genetic  pys- 
cbology  on  this  basis,  aud  much  may  be  hoped  in  psychology  of 
character,  and  of  the  tril>e.  Germans  and  Americans  lean  to  psycbo- 
physicD,  French  and  Italians  tu  abnormal  psychology,  and  English  to 
introspection.  We  do  not  at  present  want  geueral  outlines  of  psy- 
chology so  much  as  monographs.  M.  F.  Libbv. 

La  question  des  milhedes  en  ftsychohgie,  par  M.  Gtnoo  Villa.  Revne 
ftcieutificjue,  T.  XIV,  357-362,  22  Sept.,  1903. 

In  this  Villa  discusses  methods  in  psychology.  He  also  advocated 
freer  scope  in  handling  the  vast  subject  matter  of  human  and  animal 
history  from  the  point  of  view  of  psychology,  and  praised  the  Ameri- 
can methoals  a«  illnslraled  by  the  nun-mathematical  yet  enipiricatly- 
grounded  and  scientific  iuicrpretntions  o(  James  and  Baldwin,  rather 
•I  the  cxiwnsc  of  the  timorously  accurate  German  methods,  while  ad- 
tttitting  that  the  latter  had  overthrown  the  introspective  literary  dilet- 
tantism of  the  i8th  Century.    Hia  whote  argument  is  to  the  efiFect  that 
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baving  learned  the  meaning  of  scientific  methorl!!  of  introspection  itlfl 
time  to  oiOTc  on  towaril  ititerpretiug  tbe  history  of  the  hatsaa  mind 
wherrvtrr  we  get  facts  ubout  it,  iuittead  of  confining  ourselves  to  sttch 
facts  about  it  as  can  he  handled  with  tnathematic&rpreciaion. 

M.  P.  LIBDY. 

La  Pkitosophic  de  H.  Taint,  par  Giacomo  Barzhllotti.  Tr.  from  tbe 
Italian  hy  Auguste  Dietrich.     P.  Alcan,  Paris,  1900.     pp.  448. 

This  is  an  exposition  of  Paine's  pbiloitophy  and  his  method,  and  seeks 
to  show  that  hiti  genius  wa«  an  emioent  expression  of  tbe  Zeitgeist, 
both  intellectual  and  x-stlictic,  that  as  such  his  systcmatizalions  made 
dot  only  for  mental  economy,  but  that  his  tbooghts  were  the  seats  of 

other  harvests. 

L€S  Dilemmes  de  ta  Mitaphyitque  Pure,  par  Charlhs  Rknodvteb. 
P.  Alcan,  Paris,  1901.     pp.  38S. 

The  dilemmas  are — the  unconditioned  and  theconditioned,  substance, 
the  nil  or  function  of  phenomena,  the  infinite  and  the  finite,  determin- 
ism and  liberty,  the  thing  or  tbe  person.  The.ie  are  all  reduced  to  one 
alteraatiTc.  to  one  thesis  and  antithesis,  viz.,  being  or  nou-being. 

Crundziigf  der  Psyekologie,  von  Hugo  MtrNSTBRBERC.    Vol.  I.    J.  A. 

Barth,  Leipzig,  1900I     pp,  565. 

This  volnmc  is  dedicated  to  the  aiitbor's  "  ilear  colleague  in  Har- 
vard University.  William  lames,  in  sincere  reverence  and  heartiest 
friendship."  This  general  part,  which  deals  with  the  principles  of 
psychology,  is  to  be  followed  by  a  special  part  treating  the  facts.  The 
first  part  treats  the  principle^  of  inaividual,  and  the  second  those  of 
scciological  psychology.  We  are  promised  that  the  whole  will  be  uo  ob- 
jective text-book  restating  the  generally  well  known  (acta  of  the  science 
(or  the  writer's  purpose  :s  more  subjective.  The  author  will  discuss 
rather  than  present ;  will  sift  out  and  connect  rather  than  inform  ;  ao 
that  from  the  rich  manifoldness  of  the  data,  real  and  unitary  features 
shall  appear.  His  effort  is.  therefore,  at  the  bottom  philosophical. 
This  is  especially  true  of  this  introductory  volome  which  is  more  or 
les*  complete  in  itself,  trenting  of  fnndamenta]  ideas,  presuppositions, 
limitations  and  ideals  of  psychology.  It  is  a  book  of  war  ( Campfbuch), 
which  in  an  unphilu^phical  age  takes  up  the  gauntlet  of  idealism 
•gainst  naturalism.  The  positiviatic  view  of  the  world,  which  has  one 
of  its  stronghold!!  in  psychology,  muttt  be  met,  for  it  is  striking  its  in- 
■idion«  ronts  into  our  social  consciousueiis,  education,  art,  ethics,  aod 
morals.  It  cannot  be  overcome  by  despising  or  denying  empirical  re- 
search. Three,  and  those  perlians  thr^  tuost  important  cliapters,  are  es< 
Bcntialty  the  same  BS  in  the  author's  Psychology  and  Life.  Fits  gen- 
eral posiitou  is  a  kind  of  synthesis  of  Schopenhauer,  Pichte,  aod 
•cientific  psychology.     As  far  as  we  have  read  the  second  and  third 

{arts,  they  are  more  or  less  implied  in  the  author's  English  work.  We 
ope,  however,  to  recur  to  these  more  at  leugth  later,  especially  as  the 
[•tandpoint,  which  the  author  ably  represents,  is  so  radically  different 
from  the  idealism  to  which  the  writer  of  this  note  no  less  ferrentlr 
holds. 

Text-book  of  Phyiiotogy,     Editeil  by  E.  A.  Schafcr.     Vol.  I.  pp.  ioj6. 

Vol.  n.  pp.  1365.   Young  J.  I'entland,  Edinburgh;  The  Macmillan 

Co.,  New  York.  1898  and  1900.     Price,  ^.00. 

Professor  Schiifer  and  his  twenty  co-laborers  have  here  prodticed  • 

monument  to  English  physiology  which,  although  less  extensive  than 

[^Bcnnann's  Handbuch  of  twenty  years  ago,  is  no  less  well  devised  and 

eprcsentative.    In  comparing  the  two,  one  is  struck  by  a  progress 
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of  taate  aitd  Moell.  by  Ha^cnift.  In  aoct  case*  tbeae  Uter  wruera  : 
we])  arailed  tbeaaaclTcs  of  tbe  expcriineatAl  work  of  psTcboIogiats 
vbo,  if  they  eliea  &id  that  ertielea  they  would  like  to  aee  considered, 
bare  ooC  been  poticed  as  aosKtiaics  occara.will  sot  be  too  critical  witb 
s  i^ift  hone.  Every  worluDg  peycbokgist  will  oced  this  book  *t  bsnd 
trntil  it  it  ■Bperscibd  tij  a  better. 

It  ucasy  tocriticiae, bat  weeanBotforbeftrexpieasiBgonrTesret  that 
tbe  sabfccts  of  geaeratioti  aad  rcprodoctioa,  as  well  s»  the  phystologv 
of  tbe  cell  geocrxllT  cotuiAtnA  fa  soch  ireatiaes,  hsTc  been  omtlted, 
Mrllv  bccsnse  tbe  subjects  Involve  owrpholosical  method*,  and  partly 
oecsoM  the?  arc  u  tmparta.ni  that  they  ipoud  swell  the  sixe  of  the 
volpmes  aadaly. 

Digutian  0/ the  Motor  tmpmlie.  WusuKK  axd  Richau«ok.  Pay. 
Rev.,  Jan..  1900.  pp.  39-38. 
lo  this  piper  experlmeoU  on  arm  muscles  are  described,  having  for 
tbcir  object  the  determination  of  the  order  of  secondary  contractions 
when  the  ahduttor  indites  and  the  bicep*  arc  respectively  exercised 
by  a  series  of  movetncnts.  By  means  of  tambours  and  k'ymograpb, 
records  of  nnucnlar  contraction*  ol  two  young  men  were  obtained 
which  ibow  that  when  tbe  motor  discbarKe  i«  directed  to  an  extreme 
acceasory  muscle  of  the  arm,  diSnsion  is  primarily  to  tbe  muscle  di> 
rertly  inner*-Bted  aud  secondarily  to  adjacent  related  muscles  in  the 
order  of  iheir  di&tsnce  anatomically  from  the  muscle  inncrratcd.  The 
rvpcrlmcnta  also  tbow  diffusiun  to  be  dowuvrard  as  well  as  upward. 
and  leafl  toioteresting  hypotheses  respecting  "crosf  edacation." 

F.  H.  SAUrtDBitS. 

Eff<ti  du  travail  de  cfHains  eroupes  musculairgi smrd'autres groups 

qui  ne  font  au^UH  trai-aii.     Kro^bckbr  and  CtTTTHR.     Comptes 

Rmdop.  T.  CXXXI.  No    10  Cj  Sept..  1900).     p.  49'- 

TbU  rnmmnnication  reports  tbe  resnltsof  experiments  to  determine 

the  effects  on  the  power  of  the  biceps  group  of  muscles  of  exercising 

the  lower  limbu  in  monotain  climbing.     The  tests  made  after  cltmbt 

rtquirinK  varying  time  and  exertion  clearly  indicated  in  all  cases  gains 

in  jxiwer  in  bi.-tps  muscles.     The  writers  eipres.'s  the  opinion  that  tbe 

effect  is  due  to  Increase  of  circalation  of  blood  or  lymph. 

F.  H.  SxintDRfta. 
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Heredity  and  Human  Progress,  by  W.  Duncan  McKjm.  G.  P.  Put- 
tianiS  Sons,  New  York,  1900,  pp.  383. 
The  dark  aide  of  human  existence  ;  the  cause  of  human  vretcbed- 
ness  ;  the  defective  classes  ;  a  remedy  ;  and  a  consideration  of  objec- 
tious  agatuAt  it,  iirc  the  chief  featuren  of  ihia  book.  The  most  etrikiag 
and  central  idea  is  that  artiiicial  selection  should  help  the  deration  of 
the  human  race,  partly  by  restricting  reprodncttou  by  those  organi- 
cally very  weak  or  vicious,  and  doing  tUia,  to  use  his  language.  *'  by 
the  surest,  the  simplest,  tht  kindc-tt,  uud  most  humane  means  of  pre- 
venting reproductioD  among  those  whom  wc  deem  unworthy  of  this 
high  privilege  "  by  "  a  gentle  and  painless  death."  "  This  should  be 
administered,  not  as  a  punishmcut,  but  as  an  expression  of  enlight- 
ened pity  for  the  victitus  too  defective  by  nature  to  find  true  happi- 
ness in  life,  and  as  a  duty  toward  the  community  and  toward  our  own 
cffspriug."  "  The  essential  fenture  of  the  plan  is  the  gentle  retoovat 
from  thrs  Hfe  of  such  idiotic,  imbecile,  and  otherwise  grossly  defective 
persons  as  arc  now  dependent  for  mHiutcnance  upon  the  State,  and  of 
auch  criminals  as  commit  the  most  heinous  crimes,  or  show  by  the  fre- 
quent repetition  o(  crimes  less  Kravc,  by  ibcir  bodily  and  mental  char- 
acters, and  by  their  ancestry,  that  they  are  hopelessly  incorrigible." 
"The  majority  of  epileptics  would  require  extinction;  but  those  in 
wbont  the  disease  Has  apparently  been  caused  by  injury  or  by  some 
removable  condition,  and  whose  families  give  indication  of  but  little  de- 
generative laiut."  "RcBpectiug  habitual  drunkards,  the  degree  of 
addiction  to  drink  which  should  necessitate  extinction  would  best  be 
decided  through  a  physical  and  mental  examination,"  not  iu  the  quan- 
tity of  liquor  consumed  iu  a  day.  nor  in  the  duration  of  the  habit. 
Criminals  should  be  killed  not  so  much  for  the  injury  dealt  to  society 
by  any  single  act  as  their  own  dmigerotis  qnality.  Murder  is  still  the 
greatest  crime,  but  here  there  should  be  discrimination.  Nocturnal 
nous«  breakers  should  be  extinguished  and  all  criniiuals  who  are 
idiots,  imbeciles,  epileptics,  habitual  dmukarrls,  and  inaane,  and  all 
whose  record  in  rciormatory  or  prison  shows  them  to  be  hopelessly 
irreclaimable.  In  every  case  the  individual  should  undergo  thorough 
examination,  and  his  life  should  be  taken  onl^  after  due  process  of 
law.  The  method  is  not  difTicult-  "  In  carlKmtc  acid  gas  we  have  an 
agent  which  would  instantaneously  fulfill  the  need."  To  be  sure,  he 
aays,  the  number  of  ittdividnaU  is  very  great.  In  the  United  States 
there  are  now  on  the  average  thirty-eight  murders  a  day,  so  that  we 
live  in  the  shambles,  and  this  proportion  is  steadily  increasing.  About 
14,000  of  our  fellow  citizens  die  violent  deaths  annually.  This  might 
require  a  change  of  penal  legislation,  and  even  of  some  State  constitu- 
tions, but  "those  who  are  shocked  by  the  remedy  here  suggested,  t 
would  say  that  I  too  am  shocked  by  it,  but  to  be  it  seems  a  hard  necea- 
sitv  laid  upon  us  becanse  our  fathers  failed  to  perceive  their  duty  in 
thfs  regard  and  to  assume  their  proper  burden." 

The  Life,  Unpublished  Letters,  and  Philosophital  Regimen  of  Art' 
thony.  Earl  of  Shaftesbury.  R<lited  by  Eenjaniin  Rand.  Swan 
Sonnenscheiu  and  Co.,  London,  1900.     pp.  535. 

We  have  here  a  sketch  of  the  life  and  the  unpublished  letters  of  the 
Barl  of  Shaftesbury,  the  English  moralist,  based  on  the  Shaftesbury 

ftpcrs  deposited  in  the  Record  Office  in  Loudon.  Fowler  iu  bis  veil 
nown  rcceut  work  on  Sbafleshnry  and  Hutcbeson  expressed  the  belief 
that  these  papers  would  repay  more  careful  tuve^tigation  thau  he  waa 
able  to  give  them.  The  work  entitled  "'  Philosophical  Regimen  "  (^67 
pagea)  discusses  na:ur.i]  a  (fee  lion,  providence,  shame,  reputation, 
triends,  self,  body,  passions,  pleasure  and  pain,  character,  maxims. 
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pUIoaopfay,  Bod  Bunr  other  topJc«  in  «  w«j  k»  iatcrMdnc  tlut  tbc 
edttor  occUrc«  itut  they  cootuo  "  obc  oi  tbc  nxMt  msBrkiiEle  nopiib- 
Uahcd  coatiibuttooft  of  moders  time*  ia  the  domAUi  oi  philcMophtcal 
tboBgbt."  Uis  life  is  wrinen  by  his  son,  the  iDortb  Ban  of  Shsftcs- 
ttury,  uid  the  a«coad  diTtaaiMi  cvnitaias  hi*  qnptihltsheJ  letim  be^o* 
Biaig  at  the  *ge  of  eighteen  nptohiAdcAlh.io  1715-  The  letters  written 
to  or  sboot  young  meg  have  a  unique  charm. while  hiatortatu  will  wd- 
come  bis  political  letters.  His  philosophy,  as  presented  in  "  Cbarac- 
teristics,"  was  largely  stoical,  but  we  hare  here  a  new  aod  brilliant 
presentation  of  that  system  which  «bows  how  intoxicated  he  wfts  with 
the  ideaof  Tirtae.  Indeed,  itnce  Marcos  Anreltns,  there  perhaps  baa 
not  been  so  strong  an  expression  of  stoicism  as  is  contained  ta  this 
"  Regimen,"  now  here  published  for  the  Grst  time. 

frmU/nJm^ss,  by  t.un.K  Zola.  Translated  and  edited  by  Emeat  A. 
Vixctelly.  Donblcday.  Page  and  Co.,  New  York,  1900.  pp.  487. 
This  is  a  translation  of  one  of  Zola's  most  important  stones,  Ffeoo- 
dit^  which  may  be  of  some  interest  to  psychulogy.  The  writer  waa 
faBpTCascd  with  thediminishtng  natsiity  in  France,  and  here  nndcr- 
tahes  to  characterize  two  families  with  their  environment — one  which 
was  growioK  rapidly  and  with  many  children  in  its  ranoDs  branches; 
and  the  other,  altbongb  more  favorably  situate*!,  which  was  slowly 
dying  oQt.     It  is  all  wrought  np  with  his  usual  dramatic  interest. 

La  PHiiosopkie  de  Sielsickt.  par  Kbnrv  LiCRTRVBRitGEm.  P.  Alcan. 
Paris,  1900.  pp.  195. 
The  author  has  met  a  long  felt  want  in  giving  us  a  comprebeusiTC 
picture  of  Nietzsche's  character,  his  intellectual  emancipation  up  to 
187S,  bis  philosophy,  most  of  which  was  written  during  the  next  ten 
years,  and  the  positive  and  negative  traits  of  bis  system.  It  also  con- 
tains a  convenient  appendix  and  a  biblio>rraphy — drst.of  all  Nietzsche's 
writiojjs,  and  secoDdly  of  the  more  important  treatises  00  them. 

Rtsearchfi  on  Mimicry  on  ike  Basis  of  a  Natural  Ctassification  0/  tht 
Papilionidtr.  by  Kiuca  Uasse.  Translated  by  C.  M.  Child.  Erwin 
N^ele,  Stuttgart,  1896.     pp.  154. 

The  author  goes  throueh  the  butterflies  and  undertakes  to  describe 
each  known  case  of  mimicr>-  in  the  various  species  and  varieties.  At- 
thoujjb  the  work  is  technical  and  a^ldressed  chiefly  lo  experts  in 
natural  history,  iu  subject  makes  il  of  great  mterest  to  the  general 
reader. 

Liebe  und Ehe  und  ihr  Nalurrecht,  tod  Ricaaau  Fucxamn.  Wilhelm 
Bessc,  Leipzig,  pp.  isS. 
This  book  treats  celibacy,  chastity,  monogamy,  health,  disease,  who 
oueht  not  lo  marry,  hints  for  healthful  mamage ;  and  its  motto  is 
"chastity  Is  the  bcKianing  of  wisdom."  It  belongs  to  a  targe  class  of 
pttblicaiiODS  which  may  and  may  not  do  good, which  are  neither  scieo- 
lifie  or  pliilfHtophical  nor  obscene,  but  which  are  sentimental,  mystic 
and  weak,  and  just  cDuugb  ri»t^u^  io  title  and  content  to  tempt  cna- 
lomers  of  a  German  railrojul  .iiattou  news-stand.  This  foumal  has  had, 
from  time  to  time,  about  a  dozen  sod  s  half  books  of^  this  class  that 
belong  to  the  limbo  wbi-re  tCipliltg'a  Tomlinsou  found  himself  doomed, 
whom  neither  the  good  nor  the  bad  place  would  receive.  All  arc  sure 
to  qante  or  characterize  briefly  from  Schopenhauer,  Plato,  Rous»eau, 
Goethe,  and  perhaps  Byron  and  Kietzsche.  A  small  ingredient  of  their 
contcot  is  from  Darwin,  and  they  speak  my^terion'slv  of  the  morbid 
•aa  literature,  but  avoid  ita  abysses.  They  poetize  about  true  love  and 
marriage,  and  the  namclesa  hotrors  of  certain  diseases. 
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Die  Transsxendenialf  und  die  psyekologiiche  Melhode,  voo  Max  F. 
ScuBtBH.     Diirr,  Leijizig,  1900.     pp.  181. 

This  iatCTcsting  and  timely  work  is  a  criticism  of  llie  transcrndental 
metbod  of  considering  space,  tini«,  personality,  and  cause,  atid  the  lat- 
ter  part  is  a  statement  by  contrast  of  what  he  calls  the  psychological 
meuod.  The  former,  be  urges,  cau  never  aolve  the  problem*  of  phi- 
losophy. The  noological  method,  which  the  author  proposes,  is  based 
Dpon  the  fundamenta]  ideas  of  work  and  cousciousoess.  He  declares 
that  the  latter  cannot  be  considered  as  a  product  of  development. 

Inierpreiation  of  Poetry  and  Religion,  by  Georcb  Santayama. 
Charles  Scribner's  Sons,  New  York,  1900.     pp.  290. 

The  unilerstaading,  imagination  and  mysticism,  Homeric  hymns, 
the  dissolution  of  paganism,  the  poetry  of  Cbrislian  dogma,  platonic 
love  and  some  Italian  poets,  the  ahsence  of  religion  in  Shakespeare, 
the  poetry  of  barbarUm.  Emerson,  a  religion  of  disillusions,  the  ele- 
ments and  functions  of  poetry  are  here  Createtl.  To  ihiKKuper-aesthetic 
and  hyper>subtle  mind,  which  is  itself  an  exquisite  illustratioa  of  the 
emasculating  effects  of  an  habitual  atmosphere  of  cpisteuiology. 
Browning  and  Whitman  illustrate  the  poetry  of  barbarism  ;  love  is  far 
more  platonic  than  physical  ;  belief  at  its  best  is  a  kind  of  poetry  ;  and 
everything  is  falsetto  ami  unreal.  It  would  be  difficult  to  Gud  a  better 
iliustration  of  the  dcTiriltzed  effects  of  tran9cen<ieutal  and  idealistic 
habits,  of  thought  than  in  these  pages,  which  are  so  clin.<iteoed  and  re- 
fined that  all  Titallty  seems  to  have  gone  out  of  them.  His  is  a  world 
without  color,  where  feeling,  iiupnls^e  and  emotion  merely  cadence  the 
forms  of  thonght.  and  where  the  grasp  on  reality  is  no  feeble  that  the 
whole  has  a  charm  that  is  supernal  and  afar,  So  bloodless  a  writer, 
whose  mentality  is  so  far  removed  front  aH  storms  of  pasiiion,  and 
whoae  very  beliefs  lack  fervor,  from  which  all  trace  of  spontaneity  has 
long  since  vunished.  seems  to  wi  a  goiMl  illustratton  of  decadence,  bat 
If  so,  degeneraiioii  never  had  a  greater  charm. 

Education  and  the  Philosophical  Ideal,  by  Horatio  W.  Dkhsser.  G. 
P.  Putnam's  Sons,  New  York,  1900.     pp.  155. 

This,  we  nnderstand,  is  the  tenth  book  of  this  prolific  young  mystic. 
We  notice  in  this  no  telepathy,  tfaeosophy.  or  mind  cure  in  their 
familiar  forms,  but  there  is  a  subdominant  tone  throughout  thai  sng- 

fesis  that  the  author  has  long  frequented  the  adyta  of  adepts  in  these 
ioes.  He  believes  in  his  new  point  of  view  in  educational  ideas  in 
equaoimity,  the  subconscious  mind,  the  spiritual  ideal,  the  expression 
of  the  spirit,  its  ministry  and  that  of  pain  and  evil,  in  or^^anic  perfec- 
tion, philosophical  ideals  and  in  immortality,  and  tells  us  also  with 
earnestness  and  with  quotations  from  Emerson,  Amiel,  Lowell,  Proe- 
bel,  John  Fiske,  Mr.  Salter,  Browning,  and  even  Henry  Wood,  from 
whico  points  the  experienced  reader  can  calculate  his  orbit  although 
be  may  not  have  time  to  drift  with  him  through  all  ihe  rather  pleaa- 
aat  meanderings  of  bis  pages,  but  a  strenuous  reader  will  wish  tfaey 
were  better,  or  if  that  could  not  be,  that  they  were  worse. 

Studies  from  the  Vale  Psycholof^ical  Laboratory.  Edited  bv  Edward 
W.  Scripture,  1899.  Vol. VII.  pp.108.  Yale  University,  New  Haven, 
Conn.,  1900. 

This  volume  contains  a  major  article  entitled  "  Researches  in  experi- 
mental phonetics."  and  a  minoi  one  on  "  Observations  on  rhythmic 
action,"  both  by  Dr.  Scripture. 


378 


CSVCHOLOGtCAL   UTEKATDRB. 


Proceedings  of  tke  Society  for  Psychical  Heiearck.    Oct.,  looo.    Vol. 
XV.  Part  38. 
This  nambcr  is  devoted  to  the  divining  rod,  with  many  illnstxmtions 
ftud  candid  presentation  of  evidence  both  way«. 

Es$ai  sur  V ImagiHation  Criatrice,  par  Th.   Ribot.     F.  Alcan,  Pari*, 
1900.     pp.  301. 

This  study  \%  worked  out  with  the  anthor's  asnal  inteltigencc.  Incid- 
ity,  and  «en»e.  The  intellectnal,  emotional,  and  sabconscioas  faculties 
of  tmaxtnstion  are  distingaisbcd  from  each  other  as  well  as  from  ita 
organic  couditions.  The  development  u(  the  imaeiDation  to  animals, 
children,  primitive  man  and  myths,  up  to  the  higher  forms  of  inven- 
tion, with  certain  uencrsl  Ihws  of  its  (IcvclopmcDt  are  next  described. 
The  followinK  are  its  principal  types — plastic,  diffluent,  myfttic,  scien- 
tific, practical,  mccbsaical,  commercial,  snd  Utopian. 

Variitii  Phitoiophiques.   par  J.  P.  Dt:iLA,HD(Ds  Gros).     F.  Alcan, 
Paris.  1900.     pp.  J3J. 

The  traces  of  metaphysics  in  nstural  medical  *icieoces  interest  this 
sathor  first.  He  then  discusses  the  two  soccies  of  ceils  in  the  oervoita 
centers.  Taine's  outolu^y.  Kourier's  psycholojjy,  polyzoism,  free  will, 
the  naconscions,  pantheism,  creation,  dnslity,  and  m'iradea. 

L'/magination  et  Us  Math4tnatiques  selon  Descartes,  par  Pisbrk 
BouTKuux.  F.  Alcan,  Paris,  1900.  pp.  45. 
We  have  here  a  collection  of  quotations  and  paraphrases  of  mathe- 
matical authors  since  Descartes  to  euforce  the  precept  that  the  imagi- 
oation  is  an  essential  part  of  the  outfit  of  a  mathematiciati,  both  for 
knowing  and  (or  demonstrating  in  his  6eld. 

The  Conception  oj  Immottaitiy.  by  Josiam  Rovck.  The  Ingersoll 
Lecture,  1899.  Honghtoo,  Mifllin  and  Co.,  Boston.  1900.  pp.  91. 
The  author  sums  up  his  case  by  conceiving  the  world  as  a  rational 
whole,  a  life  in  which  the  divine  will  is  uniquely  expressed.  Every 
aspect  of  this  life  must,  thcrelure,  he  unique  and  menn  sumetbing  that 
can  only  get  an  individual  expression.  But  while  we  want  to  love  and 
know  there  are  in  onr  present  form  of  consciousness  no  tme  individ- 
uals to  be  found,  yet  bei-anse  we  are  one  with  God,  our  lives  must  in 
the  end  attain  individual  significance,  so  thai  we  are  only  hints  of  in- 
dividtialily  not  yet  revealed.  Hence  the  real  individuality,  which  we 
mean  to  express,  most  have  its  final  conscious  utterance  in  a  life  that 
is  conscious,  tiud  tboiitfh  indepeiidcut  of  space  and  time,  is  continuous 
with  our  present  fragmentary,  flicltcring  being. 

Niettsche's  Asthetik.  von  Jtn,iira  Zeitukr.  H.  Seeman  Nachfolger, 
Lepzig,  1900.  pp.  308. 
At  last  we  have  a  good  digest  of  Nietzsche's  views  in  clear  language, 
which  ought  lo  be  translated,  treated  umter  the  metaphysics  of  .-(esthet- 
ics, art  psychology  or  criticism,  and  physiological  assthelics.  The 
author  is  intent  mainly  upon  digest  and  chnracterization,  and  both 
quotation  and  criticism  take  a  secondary  position. 

The  Individuai.  A  Study  of  Life  and  Death,  by  Nathaniki,  S. 
SaALBR.  D.  Appleton  and  Co-,  New  York,  1901.  pp.  351. 
The  chapters  are— the  individual's  place  in  the  universe,  organic 
individnals,  duration  and  nature  of  individuality,  place  of  organic  life, 
growth  of  sympaihy.  expression  of  individuality,  appreciation  of 
others,  fear  and  valor,  attitude  of  man  and  society  to  death,  relation  of 
parent  to  child,  old  age  and  its  ntilization. 
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Man  and  His  Ancestor.  A  Study  in  Evotution,  by  Chari,rs  Morris. 
The  Macmillan  Co.,  New  York,  1900.  pp.  238. 
Since  Darwin,  we  are  told  the  subject  of  niftn's  evolationary  origin 
CBDQot  be  said  to  have  been  dealt  with  for  itself  alone,  but  Mr.  Morris 
treats  itiaii's  ancestrv,  relics  ami  an'Cieiit  man,  the  propreis  from  ■quad- 
ruped to  biped,  frccflom  of  the  arms,  development  of  intelligence  and 
langunfjf ,  how  the  chR<iiii  was  bridged.  firBt  stage  in  human  evolution, 
the  conflict  with  nature, warfare  and  civilization,  the  evolution  of  mor- 
ality, man's  relation  to  the  spiritual. 

La  Rfspirazione  netU  Galtetie  e  VAzione  dell  'Osstdo  di   Carbonio, 
da  A.KUBI.0  Mosso.     Tip.  Treves,  Milano.  190a.     pp.  J27. 
Professor  Mosso  has  brought  all    the  marveU«»n«  resources  of  his 

f;eniu«  for  apparatus  to  bear  here  for  stti  lyin^  Ihv  artion  of  the  lungs 
D  the  great  railway  tunnela  in  Italy,  and  dvscribes  the  pressure,  state 
of  the  blood,  action  of  the  heart,  curve  of  fatigue,  etc.  The  work  was 
undertaken  at  the  suggestion  of  the  Minister  of  Public  Works. 

Apes  and  Afonl^eys,  their  Life  and  Language,  by  R.  L-  Garner.  With 
an  Introduction  by  Udward  Everett  H^c.     Ginu  and  Co.,  Boston, 
1900.     pp.  297. 
Last  spriug  Mr.  Garner  gave  the  members  of  the  Psychological  Sem- 
inary at  Clark  Univeraity  great  pleasure  in  detailing  his  acquaintance 
with  monkeys.     A  sagacious  publisher  npon  hearing  him  iforthwith 
engaged  bitn  to  Amplify  it  to  a  bonk,  which  he  ha*  here  done.     What- 
ever we  may  think  about  the  soundness  of  the  author's  theories  or  the 
rauge  of  bis  knowled^i:,  he  has  rcrt]i.iulY  here  made  au  interesting  and 
Talnable  book,  which  is  also  gotten  up  iu  very  presentable  style. 

An  Introduction  to  the  New  Testament,  by  Dhnjamin  W.  BacON.  The 
Macmillan  Co.,  New  York.  1900.  pp,  38$. 
After  the  usual  discussion  of  the  history  of  Npw  Testament  think> 
ing  since  Strauss  and  Reaan,  the  author  traces  the  growth  of  tradition 
and  formation  of  the  canon,  and  then  turns  in  detail  to  the  Pauline 
epistles.  The  third  part  i<<  devoted  to  the  Catholic  epistles,  viz.,  Peter, 
James,  Jude,  and  2  Peter ;  the  fourth  part  to  the  historical  books, 
synoptic  tradition  and  writers;  and  the  la«t  to  John's  gospel  and  the 
•poc&lypae. 
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A  METHOD  OF  MAPPING   RETTNAL  CIRCULATION 
BY   PROJECTION.' 


By  R.  M.  Ogpsn,  B.  S. 


The  object  of  this  investigation  was  to  study  the  entoptic 
phenomena  of  blood  movement  in  the  retina,  and  to  obtain 
maps  by  an  iulrospcctive  method  which  should  indicate  the 
course  of  the  vessels  in  as  satisfactorj*  a  manner  as  possible. 
Numerous  snper6cial  observations  have  been  made  along  thU 
line,  but  reference  to  physiological  and  psychological  literature 
failed  to  bring  to  light  any  detailed  maps  of  the  blood  uiove- 
ment  as  observed  subjectively  upon  a  bright  field.  Maps  in 
vftr>-iDg  degrees  of  satLsfactiou  have  frequently  been  traced  by 
many  of  the  'shadow  methods,'  /.  e..  by  actual  projection  of 
the  vessels  upon  a  screen.  These,  however,  reproduce  only 
the  larger  vessels  with  any  degree  of  definiteness.  and  do  not 
indicate  the  direction  of  the  blood  flowing  through  them.  This 
method  is  here  employed  only  as  a  means  of  verifying  the  other 
work. 

§    I.      HlSTORICAl- 

The  perception  of  the  phenomena  of  blood  movement  in  the 
eye  seems  to  have  first  been  described  by  R.  W.  Darwin  in 
1786.  Darwin  states  that  he  could  see  these  movements  when 
gazing  at  the  sky  or  some  other  bright  field,  afler  holding  his 
breath  and  rubbing  his  eyes.  The  experiment  was  thus  facili- 
tated by  an  increase  in  the  amount  of  blood  sent  to  the  eye. 
He  believed  the  appearances  to  be  dependent  on  the  general 
state  of  the  observer's  health,  and  to  be  most  distinct  after  the 
eye  became  fatigued.* 

^  Vrom  tfac  Ptychological  LatwrBtorr  of  Cornell  University. 
*C.  J.  Burcb  :  The  Retinal  CircnUtlon.  Nature,  LIII,  558. 
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fectiBg  fbc  Tcaaaia  M  alkmiom%.  Tlua  ba  awwpMaWJ  ia  a  4ttriE 
tnr  direttiay  ■  aUorn^  Hgkt  w  the  aelcim.    Whca  tbc  Hght  waa  Mgyea 
abfbUy  fraa  nl* to aue.  tbc  TamlaK  iWilim  tiraar  viiMa  u  Ika 
^wr  bHara  tkc  C7>e. 

J.  MacDcrcBUcdattcstioatotbcaeUaad  ■iiiiMiBto  m  hia  Hnd- 
boch  dcr  PhraUocie  dca  Mrairhw.  jaMiibiii  m  i8«»  (H.  390}. 
Be  iadicatoJ  tbat  aa  mnrtMiiw  of  tacta  ■an— .aU  migkt  be  ob* 
•crraS  by  glaacfatg  at  a  bright  crcB-unwd  fidd.  avch  at  the  ak  j.  a 
patch  of  aaow,  or  a  white  paper  nmiormtlj  iOmwamaiai  ij  a  steadr 
ticht.  He  aaw  nothiac  aave  omfnaed  aiorr— wU.  whicfa  raabea 
tpvarda  ose  another  ana  paMtrf  odc  aaothcr  ia  irrwulai-  aBok«4ike 
eomiata.  Mailer  cwajdwd  it  iiapoatible  to  dctermwe  the  dimrtioti 
of  the  BWfcsKBt.  He  accepted  it  aa  a  ■aiiilriiaiiiia  of  the  rati&al  ctr- 
calatMW.  Ia  addition,  he  voted  certain  defiaite  ]tik»  aiii  aa  occnmag 
wbcB  ODC  MoofiB  aad  riaea  ^aia  aadilcalT.  vhich  he  attribnied  toooo- 
featioa  eaaaeii  by  the  ri>b  aod  tarn  of  the  blood.  These  aoTciseBta 
were  dcaeribcd  aa  a  "  tcaptag  "  of  dark  bodica  io  rariocts  dixvctioiu 
OTer  the  field. 

O.  X.  Rood,  ia  aa  article  pablkbed  in  ia6o^>«latc*  that  br  guiag 
intcnilj  «i  the  brisbl  shy  or  other  illmaiaated  field  ttaron^  three 

ftUtea  of  cobalt  gUta  he  waa  able  to  obtain  a  view  of  "smui  bodiea 
ike  aoiMalcilea "  which  trareUed  orcr  the  field  in  all  direcdotw. 
The  tpola  aeenied  to  be  ycllowiah  in  color,  aod  appeared  elongated  in 
iha  direction  of  their  notion.  A  codtcx  leas  held  before  the  eye  did 
Dot  alter  the  occttrrencca,  a  fact  which  todicated  that  these  nwvc- 
OKnts  were  lituated  in  the  retina.  Near  the  axis  of  vi^ioD,  the  diov< 
tng  body  Mcmed  always  to  panne  the  lamc  direction,  and  to  disap- 
pear at  the  f*ttK  poiDt.  Rood  coadnded  that  theae  pbeoomena  were 
probably  doc  to  blood  corptuclc*. 

Tbcae  bodies  mayal«o  be  obaerred  thnnigh  a  certain  tbickuesa  of  a 
flolatioa  of  copro-calphate  of  ammonia,  though  not  aa  perfectly  aa 
with  the  cobalt  g]a».  Through  red,  oraage.  }xl low,  ^rccn  or  purple 
niolia  they  are  Mill  leu  distiofi.  Rood  adraoced  a  theory,  to  expla- 
natton  of  thcae  appearaDccs.  as  follows.  The  blood  discs  arc  yellow, 
and  therefftre  opaqae  to  blue  and  violet  light.  They,  conaequently, 
caat  shadow!  when  socb  media  are  interpoacd.  Bat  since  the  retina 
tt  •trooKly  imi^ireased  with  blae  lit(ht,  the  portions  protected  by  the 
COrpttscTea  experience  a  complementary  sensation,  and  instead  of  a 
dark  shadow,  a  yellowish  moving  speck  results.  Since  yellow  media 
axe  iraosparent  to  red,  orange,  yellow  and  green  lights,  no  very  per- 
ceptible shadows  arc  cast  when  the»e  are  employed. 

Id  another  article.'  pablisbed  a  few  months  later,  some  additional 
ohaervatiooit  were  noted,  ciainly  the  facts  that  faint  indications  of 
movements  may  be  seen  with  the  naked  eye,  and,  further,  that  the 
moving  bodies  are  sprinkled  over  the  field,  and  do  not  appear  in  com- 

rt  massri      Quoted  in  Rood's  paper  are  some  of  the  results  of  W. 
Rogers.     Following  Darwin  and  Mueller,  in  their  obtcrration  that 

1  Bcobachtnngen  n.  Versuche  zur  Physiologic  d.  Sinne,  I,  Prag,  ttj. 
*  The  Americaa  Journal  of  Science,  XXX,  and  series,  264- 
■/Wrf.,  J8s. 
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the  pheaomenon  is  facilitated  by  an  increase  in  stimtttation  of  the  reti- 
nal blood  supply.  Roger  maititaina  tliat  after  continued  effort  of  via- 
ion,  active  exercise,  or  other  sliinulalioTi  of  the  circulation,  these  dots 
arc  readily  seen  in  broken  curves,  which  come  and  go  in  such  a  man- 
ner as  tu  indicate  the  presence  of  certain  prescribed  and  permnnent 
chanoels.  As  one  continues  to  fixAte  a  bright  field,  a  shade  covers 
one's  vision,  and  one  sees,  npon  a  darlc  background,  innamerable 
■treams  of  particles  which  move  in  loops  and  curves  and  retain  a  con- 
itant  pattern.  These  courses  have  a  "tawny  yellow  tint,"  anri  last 
only  one  or  two  seconds.  The  shade  passes,  aod  returns  after  an  in- 
tcrval,  though  tbe  cnursea  are  then  lesn  distinct. 

Rogers  indicates  several  methods  for  obtaining  this  projection: 

(1)  gaiiiig  through  a  black  paper  tube  At  a  while  surface  till  the 
eye  is  fatigued  and  greatly  excited ; 

(2)  gazing  fur  a  few  seconds  into  a  pocket  microscope  held  at 
about  focal  distance  from  the  eye; 

(5)  a  method  previously  indicated  by  PurkJnje:  the  light  of  a 
Spirit-lamp,  with  a  salted  wick  which  gives  an  intense  yellow  Esme.  is 
concentrated  on  the  eye  by  a  convex  tens  of  three-inch  focus.  The 
bright  field  thus  observed  soon  resolved  itself  into  a  mass  of  email, 
round.  dcnsely-pBcked  moving  txtdics  which  appeared  light  against  a 
darker  ground.  They  seeiuea  "  parked  together  like  a  fine  nios.-iic," 
bat  their  paths  conld  be  traced  as  they  moved  at  a  slow  uniform  rate 
through  the  narrow  chtinuels.  Rogers  adds  that  if  yellow  plates  of 
glass  were  interposeil  the  bodies  appeared  more  distinctly.  lie  attrib- 
utes the  indistinct  vision,  which  is  concomitant  with  eye-wearinesa 
and  faintness,  to  an  increased  congestion  in  the  vessels. 

HelniholtJ:  in  his  Optics  ^  reviews  the  subject,  and  states  that  Vier- 
ordt  saw  a  rushing  movement  when  he  agitated  his  spread  fingers 
before  his  eyes.  This  movement  was  attributed  by  the  observer  to  reti- 
nal circulation.  Heluihultz  afTiTuis  that  neither  Meissner  nor  he  him- 
self has  been  able  to  see  such  movementi* ;  they  find  only  an  appear- 
ance of  "  shoreless  streams."  However,  hedoesuotqucstion  Vierordt's 
Ehenomenon  or  its  explanation.  The  observations  of  Purkinje  and 
Eueller  are  also  cited,  and,  in  the  light  of  these,  with  the  directions 
(urntabed  by  Rool,  Ilchuholtz  concludes  that  the  phenomenon  on. 
doubtcdly  proceeds  from  blood  movements  in  the  retina.  In  explana- 
tion, he  advances  the  theory  thai  the  corpuscles  become  jamuii^d  to- 
gether in  large  masses  in  the  smaller  vessels,  so  that  the  portion  of 
the  capillary  tulie  abend  of  tlie  check  is  emptied.  Al  last  this  block- 
ade is  released,  and  tbe  whole  mass  moves  quickly  on.  This  causes 
the  appeareuce  of  definite  movement  through  certain  restricted  por- 
tions of  the  smaller  vessels.  Similar  phenomena  are  observed  in  capil- 
lary circulation  under  the  microscope.  Helmholl/  concludes  that  the 
bright  spots  observed  should  be  considered  as  the  optical  expression 
of  "  little  stoppages"  in  the  retiuul  blood  flow,  which  occur  only  in 
certain  narrow  passages  of  roots  of  vessels. 

Landois  and  Stirling^  cite  Boisser  aa  advancing  the  theory  that  the 
appearances  may  be  cause<l  by  the  red  blcxHl  corpuscles  in  the  capil- 
laries. Thetie,  acting  as  small  light-collecting  niscs,  concentrate  the 
rays  falling  on  them  from  without,  and  throw  the  light  upon  the  rods 
of  the  retina.  In  order  to  uccomplisb  this,  each  corpuscle  must  be  in 
a  special  position, — probably  with  its  broad  face  toward  the  light.  If 
it  rotates,  the  phenomenon  disappears,  This  theory  is  interesting,  but 
(aa  will  be  shown  later)  \he  facts  of  observation  and  histology  do  not 
substantiate  it. 


*  Handbuch  der  physiologtscheQ  Optlk,  and  ed.,  1896,  198. 
'Maaaal  of  Human  Physiology.  1895,  II.  995. 
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%   3.       HXPERIMENTAL. 

Affthod.  After  a  careful  consideraiiou  of  the  methods  indi- 
cated io  the  literature,  a  simple  proceeding  was  adopted  as  fol- 
lows. A  rectangular  screen.  67x87  cm.,  of  even- surfaced, 
white,  translncent  paper  was  erected  iu  a  window  facing  the 
western  sky,  the  light  from  which  was  unobstructed  by  trees 
or  other  objects.  This  screen  was  marked  off  in  squares  of  2 
cm.,  and  at  the  center  was  placed  a  fixation-point.  Before  the 
screen  a  desk  was  arranged  with  drawing-board,  on  which  were 
placed  papers  with  cross  rulings  tike  those  on  the  screen,  which 
brought  the  ere  in  a  line  with,  aud  92  cm.  distant  from,  the 
fixation  point.  An  adjustable  chair  for  the  obserx-er,  blue  glasses 
for  media,  and  shades  for  the  unused  eye  completed  the  appara- 
tus. Each  observer  worked  with  the  right  eye,  the  lelt  being 
comfortably  shaded  so  as  uot  to  interfere  with  the  xisiun  of  the 
other.  Observations  w^re  made  both  through  the  blue  glass 
and  with  naked  vision.  The  moving  points  were  obser\-ed,  and 
their  tracks  carefully  noted  by  aid  of  the  arraogemeut  of  squares, 
and  then  transferred  to  the  map. 

In  attempting  to  check  or  verify  the  results  obtained  in  this 
way.  all  the  classical  methods  of  shadow-projection  were  inves- 
tigated.    To  enumerate  a  few: 

(1^  In  k  dark  room  a  cfttidle  is  beld  near  the  eje  which  revards  the 
disiaoce.  The  rmKnlar  coar»cs  are  inpposed  to  appear  as  oark  linea 
oa  a  ycllowisfa  t>ackKroait<l.  The»r  courses  come  oat  di»ttactly  when 
the  c'uidlc  is  noTM.*  This  method  was  iiied.  but  no  rerv  satisfac- 
tory rrsatt!*  WTT«  obtained. 

(a)  The  Ihirkicje  method.  A  stront;  light  is  focnss^d  on  the  sclera 
■t  a  distance  as  far  as  poasible  <rom  the  cornea.  When  the  light  ia 
■Ktvcd  alichtly  frofli  aide  10  aide,  the  coanes  appear  before  the  eye. 
TUa  method  fgqwiiea  delicate  baodlini*.  owing  to  the  tram  and  the 
general  strain  canted  hy  the  focttuing  ot  a  Strang  light  npon  the  eye- 
No  Ttry  ftattsfaclory  phcaomcoa  were  oheerved.  ana  the  method  was 
not  foa  nd  10  be  praritcal  as  a  m«am  ol  vtftfcMion. 

(j)  W.  C.  Ayra*  has  eaamei«tcd  wtvial  osetboda  tnTolTiog  mod* 

3Ae«tioas  of  taoae  already  deacribad.    Tke  moat  important  teijnires  a 

Ttom.  and  as  even,  coottast  aouroe  ol  light-    This  light  ia 

'}  tl^twgk  tbe  pvpil  oa  to  the  retina  by  mcsaa  of  sorb  dull  re- 

as  a  goU  riag  or  a  t«apooo  tiowl.  The  shadows  arc  thus  pro- 

«  in  the  other  methods.  Xyn<  can  sec  them  cerv  >]istinct)T  on 

:»nl  beM  a  dkoct  diktaacc  from  the  eye,  and  has  been  able  to 

.p  ol  the  macalar  regioo  whkh  is  snrprisingly  intiicate  in 

regvtar  ia  coatoar. 

>XAm»MttMMi  o<  Aytcs'  map.  ho«e««r.  disdoac*  the  fact  that 

,nes  wv9«  traced  with  any  tlefiaiteveM.   The  fine  »et-work  of 

^  betwT«n  tk««r  is  ar^ittMily  iadkated.    He  is  able  to  note 

■ghlr,  hat  •tatsa  that   W  casDOt  diSerentiate  veins  from 

«Kh  at  ti«e»  he  perctMea  aooK  indkatioo  of  the  directioa 

^•11.  in  de  Schw^mtti,  Am.  Text  Veok  e<  Dfamaei  of 
)foac  a»d  ThPoai.  :S9a.  t«k. 


MAPPING   RKTINAL   CIRCtJI.ATION. 


285 


of  blood-flow.  With  this  method,  u  with  the  method  from  which  it 
Is  derived,  it  is  necessary  to  keep  the  light  on  the  retina  In  motion,  by 
a  side  movcmcat  either  of  the  reflector  or  of  the  head.  This,  of 
course,  iiitroduceii  an  error  il  judKicietit  when  one  attempts  to  map 
the  Tcs«el9.  We  attempted  to  reproduce  Ayres'  results,  with  a  trained 
observer,  but  our  iinccess  was  slight,  owing  to  the  great  iliflicultv  ex- 
perienced in  directing  the  proper  lij^ht  upon  the  retina. 

(4)  The  second  Purkiaje  method  has  already  been  outlined  aft  it  was 
worked  out  by  Rogers.  We  repeated  the  experiment,  and  noted  the 
movements  described  ;  but  they  were  not  nearly  so  nomerous  as  those 
obtained  by  ga7.iilg  at  tllc  bright  sky,  nor  as  satisfactory,  owing  to  the 
very  limited  field  which  the  lens  allows.  We  also  noticed  that  muses 
volitatiies  appeared  frequeutly  aud  proved  distractiug,  as  it  was  hard 
to  differentiate  them  from  the  vascuUir  course*, 

(5]  The  method  adopted  is  the  simplest  and  for  many  reasons  the 
best  of  those  wbii^h  the  Hteratnre  indicates.  "  It  consists  in  glancing 
through  a  moving  pinhole  or  titeropatc  opening  toward  an  evenly  il- 
luminjtted  screen.  Both  openings  were  employed,  but  the  aleropaic. 
has  the  advantage,  since  by  agitating  it  in  varions  directions  coniid- 
erublc  portions  of  the  retinal  Bcld  arc  exposed.  Vertical  movcnieuts 
when  the  opening  is  held  horizontally  bring  oat  the  transverse 
courses;  horizontal  movements  with  a  vertical  opirning  show  the 
longitudinal  vessels.  They  appear  fully  as  definitely  as  Ayres' 
courses.  The  (ovea  is  not  normally  projected,  nor  is  there  any  indica- 
tion  of  the  direction  of  the  movement ;  hut  both  these  points  are  sat- 
isfactorily given  by  our  working  method.  It  is.  accordingly,  with  tbts 
Terificatory  method  that  we  are  concerned,  the  rest  having  been  dis- 
carded as  more  complex  and  in  general  less  satisfactory. 

It  may  be  of  interest  to  note  that  an  investigation  was  made 
into  the  possibility  of  obiaiuiug  a  photograph  of  the  retinal 
vessels.  The  literature  upon  this  subject  was  worked  over, 
and  a  number  of  methods  studied,  but  it  was  found  that  the 
experiment  is  as  yet  too  primitive  to  furnish  any  satisfactory 
record  of  the  smaller  ves.sels  or  capillaries.  Since  these  are  the 
courses  of  main  importance  in  the  present  worlc,  the  idea  of 
photographing  the  retina  was  abandoned.* 

g  3.    Introsphctivh  Results. 

Maps  were  obtained  from  four  observers  in  the  manner  de- 
tailed. The  general  characteristics  of  their  observations  were 
uniform  and  not  greatly  at  variance  with  the  results  obtained 


pratique    de    photogrAphier  le  food  d« 
Photogiaphie    d.    Angenhintergrundes. 


'de  Schwcinitz.  140. 

'C.    Panel:     iJ'un   moyeu 
I'oeit.  Paris  thesis,  1SS7. 

W.    Thorner :      Ueber    d. 
Berlin  thesis.  1896. 

G.  Aarland  :    Internationale  medizlntsc he-photograph ische  Monats- 
•chrift.  Leipzig.    II.  1895,  4. 

Ludwig  Jankan,  in  8»me  volunie,  18. 

A.  E.    Pick:     Uericbt  il.  d.  zwanzigste  Versamm.  d.  ophthalmolo- 
gischen  Gesell.    Heidelberg,  iSw.  XXVII,  197. 

Th.  Ouilloz,    in  Rerne   medicate  de  I'eat.    Nancy,  1895.    XXVXI, 
aia. 
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by  the  authorities  above  quoted.  Two  of  oar  observers  gained 
their  most  satisfactory  data  after  interposing  a  bhie  glass  be- 
tween the  eye  and  the  field  of  vision.  Theother  two  worked  for 
the  most  part  with  the  naked  eye.  It  was  noticed  that  the  dots 
were  less  plentiful  but  slightly  more  distinct  when  seen  through 
the  blue  glass.  This  may  be  accounted  for  by  the  fact  that  oa 
the  blue  field  there  seems  to  be  a  darker  ring  about  the  spots, 
which  aids  to  diflfereutiate  them  from  the  background.  ReU- 
nal  rivalry  caused  by  the  black  screen  over  the  left  eye  was  ex- 
perienced to  some  extent  by  all  the  observers,  but  it  was  quickly 
overcome,  and  did  not  return  after  the  first  few  sittings. 

The  more  detAilcd  notes  made  by  the  obserrers,  whom  we  shall  des- 
ijniBtc  as  ^(Mr.  T.  Bliss).  »'( Dr.  M.  K.  Washbarn).  CCMiss  J.  A. 
Cochran)  and  O  (Mr.  R.  M.  O^en),  are  as  follows. — B  procnred  the 
most  elaborate  map  of  all.  He  i9  a  careful,  patient  observer. end  sccnied 
to  obtain,  without  trouble,  definite  coorscs  over  all  parta  of  the  field 
of  Ttsion.  The  more  remote  coarsea  were  asoally  loof^er  and  perhaps 
leas  fine  in  detail ;  gtiU  they  repeated  themselves  frei^iieutly,  and 
■eemed  to  ofler  litile  difficulty  as  to  their  exact  position. 

Throughout  the  lirld  B  differentiated  the  appearances  into  two 
classes,  (i)  As  to  motion  :  there  seemed  to  be  a  class  of  spots  (<t) 
which  moved  very  rapidly  through  a  considerable  distance,  and 
merely  indicated  their  general  direction.  These  were,  for  the  moat 
part,  situated  beyond  the  macular  region.  Their  courses  appeared  as 
mere  curves  or  straight  lines.  There  was  niso  a  class  (d)  of  slower 
moTing  spots,  whose  courses  were  more  definite.  They  traversed  shorter 
diataoces  than  the  others,  and  were  situated  for  the  mo«t  pnrt  about 
the  macula.  (3>  As  to  color  ;  B  wt,tA  the  blue  glass  exclusively,  and 
observed  spots  both  lighter  and  darker  than  the  background.  The 
lighter  spots  were  the  largest  and  most  uunicrous.  lu  general,  they 
appeared  to  have  dark  borders  and  to  be  of  a  faint  bluish  tiagc-  t'h^ 
darker  spots  were  smaller,  less  distinct,  and  infrequent.  B  has  also 
seen  spots  which  appeared  at  first  as  dark  shadows.  As  they  ap- 
proached the  center  of  the  field  they  brightened  for  a  brief  interviu, 
then  darkened,  and  finally  disappeared  as  they  came. 

The  phenomena  which  lire  supposed  to  result  from  fatigue,  as  de- 
•cribed  by  Kogcrs,  were  all  carefully  noted  by  B.  His  results  demon- 
strate that  such  apiTcarauL-es  could  be  seen,  but  not  at  nil  (rctiueiitly, 
nor  in  a  'ver\'  satisfactory  manner.  Ily  gazing  through  a  black  tube  at  a 
bright  field  be  noted  one  course  like  a  white  line.  This  may  have  been 
a  particle  iu  the  humor,  since  such  bodies  not  inrretiue'utly  appear 
as  white,  thread-like  lines.  Courses  of  the  same  type,  together  with  a 
general  movement  over  the  field  like  a  gentle  ripple  of  water,  were 
seen  when  glancing  through  a  lens  held  against  the  sky.  Two  courses 
thus  picked  out  were  checked  on  the  other  map.  Similar  projections 
were  obtained  hy  squintiug  the  e>e  and  glantring  toward  the  screen 
withont  the  mediation  of  tube  or  lens.  These  may  also  have  been 
caused  by  muscK  volilantes,  or  by  shadows  cast  by  the  eye  lids  or  eye 
lashes. 

W  worked  exclusively  with  the  naked  eye.  Through  all  her  ex- 
perimentation she  has  been  unable  to  procure  vei?  satisfactory  courses 
in  the  right  portion  of  the  visual  field.  She  obtains  a  nnmbcr  of  well- 
defined  paths,  which  constantly  repeat  themselves,  in  the  region 
roughly  indicated  as  from  U  to  i»cm.  to  the  left  of  the  fixation  point 
upon  the  projection  screen,    These  are  so  far  removed  from  the  center 
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that  it  is  impossible  to  rhecic  them  by  shadowing  the  vessels  them' 
mIvcs.  Several  expeilients,  such  as  catting  off  the  Ii>;ht  from  the 
left  portion  of  the  fieUl.  were  resorted  to,  in  the  hope  of  forcing  the 
■tteDiion  OD  the  riKht  half;  but  they  proved  of  no  avail  except,  per> 
bapSv  to  briug  out  the  macular  capilliirie»  somewhat  more  clearly.  By 
■timnlatiDK  the  left  eye,  m  which  If  conlirl  see  moTements  oii  the 
right  or  uushI  side,  and  then  chaajjing  to  the  ri^hl  orKmi.  we  were 
able  to  bring  out  a  few  slight  movements  iu  the  smaller  vessels  to  the 
right  of  the  fixation  point.  At  last,  by  the  use  of  a  stationary  pin- 
hole through  which  the  screen  was  iixatcd,  n  few  satisfactory  tracka 
about  the  center  were  procured.  This  restriction  in  the  phenomeoaof 
circulation  in  U^'s  eye  can  be  attributed  only  to  a  persistent  habit  of  at- 
tention which  seeni'iniily  cannot  Iw  overcome.  The  course*  to  the  left 
of  the  field  run  through  considerable  distances,  but  are  not  noted  with 
aoj  of  the  fine  detail  which  the  vessels  themselves  are  known  lo  poft- 
aets.  Vet  the  general  direction  of  the  fJow  is  definitely  mapped,  and, 
by  reason  of  numerous  repetitions  of  the  same  movcmcDt,  we  must 
accept  the  tracks  as  fairly  accurate. 

The  nature  of  the  Rpats  themselves  was  usually  lost  in  the  observa- 
tion of  their  movement.  At  times,  however,  elliptical  or  circular  spots 
were  described,  which  were  generally  lighter  than  the  snrroanatng 
field,  and  pottsessed  an  irregular,  dark  border.  The  paths  near  the 
niBcala  were  more  definite  and  perhaps  more  rapid  than  the  others. 

0»  results  were  greatly  handicapped  by  a  fatigue  which  always  .set 
in  early  in  the  test,  and  pnt  an  end  to  reliable  tracing.  This  fatigue 
cansed  the  m^peanmces  to  be  blotted  out  entirely,  and  was  accom- 
panied by  a  distinct  loss  in  power  of  concentration.  The  increase  in 
the  stimulation  of  the  retinal  flow,  which  has  Iteen  uoled  as  attendant 
on  fatigue  of  the  organ,  was  thus  discounted  and  rendered  useless.  C7*s 
best  results  were  obtained  with  blue  media.  In  regard  to  the  charac- 
ter of  the  dot»,  she  made  the  same  general  differentiation  as  ff,  viz.: 
that  small,  slow-moving  dots  operate  near  the  macula,  while  larger, 
clearer  specks  move  in  a  rapid,  jerky  wHoner  through  the  remoter 
parts  of  the  &eld.  The  tracks  mapped  about  the  fixation-point  were 
frequently  repeated,  and  m  many  cases  checked  with  the  actual  vas- 
cular projection.  Those  further  out  in  the  field  were  for  the  most  part 
indefinite. 

O  gained  his  most  definite  results  in  the  macular  region.  There 
were  times  when  movements  in  the  periphery  were  noted,  but  they 
were  not  reproducible  except  as  to  general  direction.  Fatigue  usually 
occurred  after  from  15  to  20  minutes'  observation,  and  was  accom- 
panied by  diminution  of  atteulion  which  rendered  further  experiment 
aifficult.  Many  more  courses  were  seen  without  the  blue  glass  than 
with  it,  but  they  were  not  so  distinct.  0*»  best  resnlta  were  obtained 
by  a  successive  use  of  the  two  methods.  In  general,  the  spots  were 
brighter  than  the  background,  though  occasionally  vague,  moving 
shadows  were  perceived.  Movements  were  commonly  more  rapid  in 
the  periphery.  Courses  varied  in  length  from  mere  flashes  to  clearly 
defined  tracings.     The  spots  were  devoid  of  color,  save  when  the  blue 

Slass  tinged  them  with  its  hue.     On  a  bright  day  the  spots  sometimes 
ad  dark  centers,  and  darker  borders  surrounding  a  light  ring.     The 
shape  was  not  dermitely  noted,  but  seemed  to  he  regular  in  contour. 

^ reported  the  following  interesting  phenomenon.  "One day,  when  I 
was  removing  a  dark  screen  before  the  window,  I  glanced  at  the  field, 
and  saw  it  filled  with  round,  intensely  bright  spots,  distinctly  larger 
than  nsual.  They  darted  aboat  at  a  very  rapid  rate.  This  only  con- 
tinued for  a  moment,  and,  as  the  eyes  became  adapted  to  the  light, 
the  spots  dissolved  into  the  type  of  spots  normally  observed."     It 
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§    4.      CONCLCSKMC. 

This  stndy  has  demooatrated  that  with  a  fair  amoaat  of 
padence  and  aUentioa  ooe  may  secure  a  aatis&clory  map  c^  the 
movements  of  tbe  bkx>d  throngh  a  conadoable  ana  aboat  the 
x^;ioa  of  the  tmrnemU  imtea.  ^tienoe  and  mttcotiaa  are  cssen- 
tial.  io  view  of  tbe  oozDeroits  objective  soanxs  of  error.  It  is 
very  difficoU  to  ■■infiin  a  fixatioo-pohit.  When  the  ere  slips 
away,  the  coui»  are  vatcrially  displaced  Qpoa  the  projection 
plane.  This  is  particnlaily  notkeaUe  with  tbe  method  nr  pro- 
iecting  tbe  shadows  of  tbe  vcaads^  is  which  tbe  obaerver  tkhb 
the  6eld  by  intennitloit  light. 

Any  increase  in  the  ctiitiMlatwiwi  of  the  blood  sopply  should 
prodnoe  a  ounr^potwting  increase  in  these  manife^atiaas,  as 
has  been  noted  bjr  many  writcfs.  Bot  for  definite  and  caicfiil 
obaemtioa  and  increaaed  stiranlation  ts  nsoaHy  of  00  a^ail, 
since  tmder  tbe  cooditions  tbe  attention  is  at  a  rery  low  ebb. 

Tbe  physical  basis  for  these  moremests  is  nndoobtedly  to  be 
fooDd  in  some  peculiarity  in  tbe  behavior  of  the  blood  corpus 
des.  Tbe  Rood  theory,  before  mentiooed,  is  based  cpon  the 
aoptiuaed  yellow  coloration  of  the  spots.  AW  #««  ^  #«r  a^ 
serpen  amU  detect  any  yeUemmeu.  This  £ftct  seems  soSicient 
to  render  tbe  theory-  nntenable. 

Tbe  Boisser  theory  has  ccrtaiD  attractire  teatnres.  Its 
aasnmptkn  of  the  action  of  single  oorpnades  in  fixnasing  light 
tipon  the  retinal  rods  will  acawnt  mtis&ctonly  for  those  iso- 
l^ed,  snddcn  fiaabes  of  brightness  wfatcfa  most  of  onr  observers 
r^iorted.  On  the  other  band,  certain  hiitologacal  focts  apeak 
against  this  theory.  Tbe  red  fakxxl  covposcks  are  bt-ooocave, 
and  differ  Ter>*  slightly  in  density  from  the  lymph  which  snr- 
roonds  Ibem.  They  arc,  therefore,  caScnlated  to  disperse  rather 
than  to  ooDect  rays  of  l^ht.  if  tbej-  have  any  refractile  power 
at  all. 

The  Hehnbolu  theory  treats  tbe  pin  law  nuii  asthe  "  visnal 

^xprcssioo  of  little  stoppages"  io  the  capfnaries,  which  cauae 

'  emp^ing  in  that  small  portion  of  tlK  vessel  which  innoe- 

ely  precedes  the  obstnictioa.     These  brief  interstices  con* 

t  the  Ught  to  the  rods,  and,  by  contrast  with  the  sarronod- 

^•^,  prodnce  the  pbcnomena  of  bright  dots.     Histok]gy 

istxales  that  brief  cbecks  in  tbe  blood*flow  occur  at  times 

ay  be  caused  in  either  of  the  faUowii^  ways:  ( 1 )  tbe 

des  jam  into,  and  pile  np  in.  certain  narrow  vessels;  (2) 

•des  oAen  caich  far  an  instant  at  tbe  point  where  a  ves- 

dies,  and  so  fMtjdnoe  a  numentarr  stoppage.     Helm- 

tribttles  tbe  ofaserred  movenieuts  to  the  fint  of  these 
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causes,  and  uotes  that  the  pheuomeua  occur  only  in  "  certain 
narrow  passages  of  roots  of  vessels."  Our  method,  however, 
has  clearly  demonstrated  that  the  majority  of  movements  ob- 
served take  place  in  vessels  of  an  appreciable  size,  since  they 
can  be  readily  '  shadowed.'  It  furthermore  seems  difficult  to 
believe  that  an  empty  space  could  precede  a  mass  of  a^rpuscles 
through  such  long  distances  as  are  frequently  noted.  The 
mass,  when  released,  should  spurt  on,  quickly  filling  the  near 
intervening  spaces. 

It  seems  more  plausible  to  connect  these  *  stoppages  *  with  cer- 
tain brief,  jerky  flashes  which  are  noted  through  the  field  of  vis- 
ion, and  to  attribute  the  more  prominent  phenomena  to  chance 
spaces  between  corpuscles  or  bundles  of  corpuscles  in  the  nor- 
mal flux.  The  latter  appearances  maybe  in  Home  manner  aided 
by  a  varying  refractile  power  of  different  portions  of  the  vascu- 
lar walls.  We  cannot  note  this  as  a  fact,  but  the  consensus  of 
opinion  among  our  observers  favors  the  idea  that  the  dots  con- 
tinually repeat  themselves  through  the  same  portion  of  a 
vesseL 

The  fact  of  movement  is  noted  before  the  shape  or  form  of 
the  moving  body  is  perceived,  But  a  careful  introspection  dem- 
onstrates conclusively  that  the  definite,  more  numerous  Ix>diea 
always  appear  brighter  than  the  surrounding  field,  and  are 
regular  in  contour.  We  are  thus  limited  to  Boisser  and  Helra- 
hollz  for  our  explanation;  but,  as  has  been  shown,  the  two 
theories  admit  of  considerable  criticism.  After  eliminating  all 
errors,  the  Helmholtziau  notion  is  perhaps  most  easily  modified 
into  a  form  which  will  comprehend  our  results.  The  spots  are 
bright;  they  must,  therefore,  be  conditioned  by  the  passage  be- 
fore the  retinal  elements  of  media  which  readily  transmit  light. 
We  know  that  spaces  occur  between  bundles  of  corpuscles. 
When  the  external  light  pierces  such  an  interstice,  the  rods  be- 
hind it  will  be  snbjectod  to  an  increased  stimulation  through- 
out the  distance  through  which  such  a  space  retains  its  char- 
acter. This  little  flash  of  brightness  is  then  projected  tn  a 
more  or  less  circular  form,  and,  by  contrast  with  the  surroond- 
ing  field,  appears  as  a  light  moving  dot. 

The  darker  rings  and  centers,  following  shadows,  and  gray 
appearances  in  general,  may  alt  be  attributed  to  the  brief, 
vague  shadows  of  the  corpuscles  themselves,  when  they  arc  col- 
lected in  considerable  numbers.  They  usually  precede  or  follow 
the  bright  inter-spaces. 

The  rate  of  movement  appears  to  be  determined  for  the  most 
part  by  the  character  of  the  vessel.  Brief  stoppages  in  the  flow 
may  offer  some  slight  differentiation  from  the  uonnal  motions. 
Nearly  all  our  observers  note  short,  jerky  movements  which 
might  be  attributed  to  such  checks  in  the  flow.    Yet,  as  a  rule, 
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thcraieofmonaMat  BSD  irr^uSu'  that  we  ca^Mt  state  with 
exactzieaa  wbea  the  phriwifna  Aoold  be  aUiibuted  to  a  check 
is  the  ftov,  and  vba  to  a  meae  aqiaiatiuu  of  bodies  m  their 


Penpberal  motioti  has  been  jo^ed  by  one  of  oor  observers 
m  faMcr,  far  aaotber  as  slower,  tliaa  centnL  The  sBacnlar 
veacfaaiesBiftDertbaB  those  ia  tiie  periphery;  tbezcftfe  the 
Sow  wooM  Bove  most  slowly  in  the  nralBr  rcgioa.  Bnt  it 
tsdiflknlttoDotethedetansofamoTemeBt  wUch  takes  place 
in  indirect  risioa.  For  this  reason  the  cumses  in  the  bordos 
of  the  screen  are  reported  merely  as  oKveneots  in  a  cotaifl 
directioa,  whereas  the  oatnre  of  the  patlM  wUd  arc  ptujected 
near  the  fizstioopoint  can  be  reported  with  great  detuL 

Thk   Hats. 

CanthiMcus  hUdt  lines  represent  coorses  obtaioed  by  the  ap- 
pearance of  moving  bodies  opoo  the  scxeeo,  aitd  checked  \ef 
Qie  projectioo  of  shadow  coctrses  in  the  same  positioo. 

D$lUd  lines  represent  courses  obtained  in  the  same  maoaer 
and  many  times  repeated,  but  not  verified  by  the  shadow  pn>- 
jertiffiis.  This  indicates  in  general  that  they  are  very  fine  ves- 
■eb  which  hare  been  overlw>ked  or  are  too  small  to  appear 
projected  as  shadows. 

Bnken  tines  represent  definite  coarses  whidi  appeared  with 
■M  of  the  moving  pin-bole  or  slit  opening,  bat  throagh  which 
BO  movements  bare  been  observed. 

The  tUipHeal  ^gure  about  the  fixation-point  represents  the 
macnla  lutes. 


ON  THE  PSYCHOLOGY  AND  PHYSIOLOGY  OF 
READING.     U.* 


By  Bdhuxd  B.  Bust. 


In  readiTig.  then,  at  the  ordinary'  distance,'  say  twelve  to  six- 
teen inches,  the  eye  gets  its  data  by  a  process  of  photographing 
successive  sections  of  each  line,  the  photographs  overlapping 
constantly,  and  being  taken  at  quite  irregular  distances.  The 
conditions  determining  the  points  to  be  fixated  have  not  been 
worked  out.  lutrospection  gives  some  suggestions  about  it 
which  would  be  easy  to  write  here,  but  which  I  believe  to  be 
entirely  unlmstworlliy  and  perhaps  misleading. 

In  reading  lines  of  this  length,  from  three  to  six  fixations 
are  made,  usually  four  or  five.  But  one  line  is  read  at  a  time.' 
In  my  experiments,  about  80^  of  the  line  was  traversed  by 
the  eye,  the  indentation  being  greater  at  the  right.  There 
were  few  retraccals,  averaging  about  one  in  seveu  lines. 

The  forward  movements  seemed  to  occupy  a  little  over  400-^ 
somewhat  irrespective  of  the  arc  traversed,  within  certain  lim- 
its. The  return  sweep  was  usually  without  iuterruption,  and 
occupied  from  50«t  to  6o«r. 

The  pauses  occupied  a  variable  time,  averaging  somewhere 
about  T90T.  In  fast  reading  the  speed  seemed  to  be  gained  by 
lessening  the  nymber  and  duration  of  the  pauses. 

It  may  be  interesting  to  note  the  average  number  of  words 
read  per  fixation.  I  append  results  of  some  representative 
readings  of  passages  containing  from  nine  to  thirty  lines  each. 
The  data  were  obtained  by  experiments  with  the  direct  attach- 
ment apparatus. 

1 — ri-T-^- — 

1  CoutinitAtion  of  paper  published  So  \.W\tJourHait  Ju^y,  1900. 
*  It  seema  anrprisiujir  that  no  stady  shoold  have  been  made  of  the 
optimum  TCaditig  distaoce.    Writers  here  ami  there  advise  this  or  that 
distance,  but  the  advire  seems  to  rest  upon  tradition,  or  upon  obscrva- 
tion  of  normal  practice,  rather  than  upon  any  experimental  alody. 

*Thia  biu  been  »o  in  every  case,  I  think,  which  I  have  tested.  The 
subjects  were  usually  directed  to  "  read  for  the  Ihoiight  by  their  own 
method."  Of  conrit,  there  is  a  "  akippin?  and  skimming"  process 
with  which  we  should  all  be  familiar,  io  which  both  lines  and  thou^jhta 
are  omitted. 
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CMmopolitan  Magazine, 

American  Joarcal  (lo  pt.)i 

Ciopt.), 
Cosmopolitaa  Magazine, 


Words 

LiNK-Ifiufoni. 

DlSTAHCB. 

ruK 

Pl«ATIO». 

131 

mm. 

33     cm. 

1.83 

121 

33 

1.50 

98 

35.5 

1.96 

9f 

35-5 

I.91 

98 

33-0 

1.70 

60.5 

33 

3-63 

43 

33 

3.60 

37 

S3 

M4 

30 

35.5 

1-94 

a? 

33 

1.58 

35 

33 

2.16 

ai 

33 

2.17 

31 

35-5 

3-33 

It  will  be  seen  that  with  the  short  lines  more  words  are  read 
per  fixation, though  there  is  much  variation,  and  little  regularity 
of  correlation  shown  between  line  length  and  words  per  fixa- 
tion. Such  variability  is  to  be  expected  with  the  verj'  short 
line  lengths,  when  we  consider  how  unusual  they  are,  and  how- 
apt  the  eye  would  be  to  revert  to  old  habits  of  moving  a  cer- 
tain number  of  times  each  secoud,  or  for  each  phrase,  or  couple 
of  words.  Id  the  shorter  line-length,  many  of  the  movements 
were  evidently  from  habtt  and  not  from  necessity;  as,  e.  g.,  the 
eye  would  remain  fixated  while  three  or  four  lines  were  read, 
then  shift  a  little  and  repeat,  then  zigzag,  irregidarly  perhaps, 
For  the  reading  of  one  of  the  21  mm.  passages  above,  I  entered 
the  following  note:  "  In  only  three  cases  is  a  back  and  for- 
ward movement  noticeable.  Thirteen  appreciably  dififerent 
fixations  occurred.  One  fixation  lasted  two  and  one-half  sec- 
onds, while  the  reading  of  whole  passage  (21  lines)  occupied 
but  about  six  seconds."  With  lines  25  mm.  long,  several  lines 
would  be  read  without  .shifting  the  eye.  Toward  the  last  of  a 
30  mm.  passage  the  side  to  side  movement  was  almost  nil. 

In  all  cases,  with  whatever  line  length,  the  eye  moves  oftener 
than  would  be  necessary  to  get  the  printed  matter  within  the 
range  of  clear  vision.  Thus,  in  my  exposure  experiments  to 
determine  extent  of  reading  field,  I  read  correctly,  at  first  ex- 
posure of  i^iT  duration,  one-third  of  such  lines  as  these  of  this 
Journal  article,  on  an  average  of  several  hundred  trials;  and 
thia  without  help  of  context.  Very  nearly  the  half  of  such  lines 
was  read  ^seen  clearly,  as  guessing  was  not  allowed)  from  time 
to  time,  often  enough  to  make  me  certain  that  my  eye  was 
capable  of  dealing  with  that  extent  of  printed  matter,  when 
conditions  of  printing,  arrangement  of  subject-matter,  etc., 
were  favorable.  But  with  this  possibility  of  three  and  a  third 
to  five  words  of  average  length  per  fixation,  I  actually  read, 
as  shown  in  the  tests,  about   1.9*  words  per  fixation,  photo* 

•The  aversKc  would  be  a  little  more  than  two  words  per  fixation,  if 
retraceals,  breaks  iii  retorn  moTement,  etc.,  were  excluded,  as  woald 
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graphing  the  line  at  four  or  five  points,  even  ax  sometimes. 
The  reason  for  this  can  be  discussed  best  when  we  know  just 
what  points  are  fixated  and  what  effects  various  arrangements 
of  printed  matter  may  have  upon  the  size  of  fixation  sections. 

Rate  op  Reading. 

The  reading  rate  varies  greatly  with  the  indi\*idnal  and  with 
the  snbject  tnatter.  G.  J.  Romanes*  fonnd  readers  who  read 
four  times  as  fast  as  others  of  apparently  equal  intelligence  and 
ctUturc  Dr.  Quantz'  studied  the  matter  extensively.  He 
found  as  great  individual  differences  as  are  given  by  Romanes, 
and  states  that  the  fast  readers  retain  more  of  what  they  read 
than  the  slow  ones. 

I  reget  verj-  much  that  Dr.  Quantzhas  not  carefully  stated 
his  method  of  determining  the  rate  of  reading.  The  rate  is 
peculiarly  apt  to  be  affected  by  the  conditions  under  which  the 
lest  is  made.  Subjects  mean  such  difieretit  things  by  "  read- 
ing" a  passage.  I  believe  they  usually  have  a  tolerably  con- 
stant rate  for  a  given  class  of  matter,  about  which  they  fluctu- 
ate according  to  circtmistances.  But  it  is  difficult  for  either 
reader  or  experimenter  to  know  whether  this  standard  is  bein^ 
nsed  in  any  given  test.  Again,  it  has  not  been  shown  that  the 
fiut  readers  for  one  class  of  matter  may  not  be  the  slow  readers 
for  anotber.  The  possible  speed  always,  and  the  actual  speed 
in  my  own  case  at  least,  varies  \-eTy  much  with  the  reader's 
apperception  for  the  subject  matter  read. 

The  .<vtudies  made  thus  &r  on  the  rate  of  reading,  so  &r  as  I 
have  been  aUc  to  discover,  give  us  no  assurance  that  these 
aoiirDes<^ error  have  been  eliminated;  and  knowing  the  diffi- 
cnlty  of  making  the  tests,  especially  with  untrained  subjects 
who  so  readily  misconceii'e  directions  gt\'en  them.  I  am  coq- 
viDoed  that  we  yet  need  ( i )  a  thorough  study  of  individual 
difierences  in  rate  based  upon  a  number  of  tests  taken  at  differ- 
ent times  upon  the  same  kind  of  reading  matter,  and  repeated 
for  diverse  kinds  of  reading  matter :  taking  into  account  the 
ttbject's  apper:Q>dTe  relation  to  each  class  of  matter;  (2)  a 

II  and  careful  statement  of  the  methods  used  in  determine 
rate,  if  the  results  are  to  have  anything  of  final  scientific 

TTUtgcd  a  series  of  experiments,  having  for  one  of  its  ot>- 
o  throw  some  light  upon  the  matter  of  rate  in  reading. 


lor  thb  eoBpariaoa.     Besides,  the  acdiiMis  at«  {rreetilar  ta 
oftea  three  or  four  wtwds,  at  least,  ate  ictBaUy  read  at  oae 

•tal  HralntioD  to  AninuU«"  p.  ijb. 
docical  Rericw,  1898. 
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and  the  possibility  of  increasing  it;  mainly  hoping,  however, 
to  get  insight  into  the  subject's  metliods  of  reading,  through 
the  opportunities  for  direct  observation  and  questioning  which 
the  experiments  would  afford.  I  do  not  offer  the  results  as  final 
determinations  of  rate  for  these  subjects,  though  for  the  (uni- 
form) class  of  matter  used,  I  believe,  they  are  of  comparable 
validity  with  the  results  of  rate-tests  usually  made  thus  far. 

Eleven  pages,  each  containing  405  words,  were  selected  from 
an  interesting  novel  which  presented  no  peculiar  difficulties 
to  the  reader;  the  pages  having  a  somewhat  similar  arrange- 
ment of  paragraphs,  and  being  of  as  nearly  equal  iuterest  and 
difficulty  as  possible. 

These  eleven  printed  pages  were  read  by  each  subject,  a 
page  at  one  reading,  the  time  being  taken  with  a  stop-watch. 
The  reading  was  done  at  one  sitting,  in  a  quiet  room,  free  from 
distraction,  with  the  subject  comfortable. 

The  first  page  was  read  silently,  at  normal  speed  and  by  the 
subject's  "  usual  method."  "  the  way  you  like  to  read  " — the 
only  other  instruction  being,  substantially,  that  he  read  "con- 
tinuously and  for  the  thought."  The  second  page  was  read 
exactly  as  the  first.  Kor  the  third  page  the  subject  was  directed 
to  think  the  words  over  in  terms  of  sound,  to  auditize  it.  but 
at  normal  speed,  and  for  the  thought.  The  fourth  page  was 
motorized,  at  normal  speed,  but  without  Hp-movement.  The 
fifth  was  as  the  fourth,  but  u-ith  lip-movement.  The  sixth  page 
was  read  aloud  at  the  subject's  most  natural  rate.  The  sev- 
enth, eighth,  ninth,  tenth  and  eleventh  pages  were  duplica- 
tions of  the  preceding  as  to  method  (except  that  but  one  pag^ 
was  read  by  '  silent  normal  "  method),  but  were  read  at  max- 
imum speed.  In  the  readings  aloud,  the  subjects  were  required 
to  read  loudly  enough  to  be  understood  at  a  distance  of  fifteen 
feet  at  least. 

The  subjects  were  given  preliminarj'  practice  for  each  page, 
aud  were  not  allowed  to  read  until  they  understood  dearly 
what  was  required.  In  all  the  readings,  and  especially  in  the 
"  silent  normal "  readings,  the  greatest  care  was  taken  to  have 
the  subject  fall  into  the  mood  in  which  he  would  do  such  read- 
ings in  an  easy-chair  at  home;  and  I  believe  that  the  results 
approximate  somewhat  nearly,  at  least,  what  would  be  obtained 
tinder  such  circumstances. 

Below  are  the  results  for  the  twenty  university  students 
tested: 

The  table  gives  opportunity  for  various  comparisons  which 
may  be  of  suggestive  vahie  to  those  who  may  work  further 
upon  these  problems.  It  will  be  noticed  that  the  indi^ndual 
differences  found  for  "Silent,  own  method"  reading  are  found 
to  hold  in  lesser  measure  for  readings  by  other  methods,  for 
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Throughout  the  experiments  I  was  most  interested  in  get- 
ting insight  into  the  reader's  method  of  reading.  Lip-move- 
meut  was  usual  with  but  two  or  three.  One  of  these  was  one 
of  my  fastest  readers,  though  for  those  unaccustomed  to  the 
method,  the  lip -movement  evidently  hindered  speed. 

By  far  the  largest  number  seemed  to  be  of  the  audito-motor 
type,  emphasizing  in  various  degrees  the  auditory  or  the  motor 
elements.  Readers  often  indicated  their  usual  method  clearly 
by  the  ease  with  which  they  comprehended  and  used  it  when 
assigned,  and  by  again  and  again  reading  pages  by  the  as- 
signed method  in  almost  the  exact  times  used  for  the  "  own 
method  "  pages. 

A  strong  rhythmic  tendency  was  observed,  and  this  aspect 
of  reading  merits  a  careful  study.  Readers  fall  into  a  natural 
rale,  which  gives  almost  exactly  the  same  times  for  page  after 
page.  (I  from  time  to  time  tested  readers  upon  several  addi- 
tional pages,  by  the  various  methods,  and  especially  by  their 
accustomed  method. )  Habits  of  eye  movement  would  seem  to 
be  an  important  factor  in  setting  this  pace.  For  example,  the 
second  page  readings  in  the  alwve  table  were  from  a  page  con- 
taining fewer  lines  than  the  first,  though  the  lines  were  of  equal 
length,  and  the  only  diiference  apparent  was  in  the  inter-spaces 
between  words.  The  average  times  for  reading  the  two  pages 
were  almost  exactly  proportional  to  the  number  of  lines  in  each, 
for  a  somewhat  larger  number  of  subjects  than  are  given  in 
above  table.  I  find  by  experimenting  upon  lines  marked  here 
and  there  by  crosses  for  fixation  without  reading,  that  the  eye 
readily  falls  into  a  very  uniform  rate  of  progress  corresponding 
more  or  less  closely  to  its  usual  rate  in  reading. 

I  was  con.stantly  impressed  witli  the  fact  that  reading  may 
go  on  in  motor  images  without  any  apparent  traces  of  move- 
ment of  lips  or  tongue.  The  movement  seemed  "up  in  the 
bead  "  to  many  of  the  subjects. 

The  fact  that  we  constantly  hear  our  own  utterances,  has, 
acting  with  other  factors,  indissolubly  welded  together  the 
auditory  and  motor  elements.  1  am  satisfied  that  these  ele- 
ments are  never  quite  dissociated  in  normal  reading;  and  that 
what  subjects  call  atiditizing,  or  motorizing,  is  a  combination 
of  the  two,  usually  in  more  nearly  equal  proportions  than  their 
early  introspective  accounts  would  indicate. 

A  purely  visual  reader  is  certainly  not  an  impossibility,  the- 
oretically at  least.  The  direct  linking  of  visual  form  to  ideas, 
cutting  out  of  circuit  the  somewhat  cumbrous  and  doubtless 
fatiguing  audi  to-motorizing  mechanism,  would  seem  to  be  a 
consummation  to  be  wished  for,  from  some  points  of  view. 
When  the  proper  preliminary  investigation  of  the  reading-pro- 
cess has  been  made,  this  will  be  one  of  the  most  important  sub- 
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jccts  of  pedagogical  consideration.     Practically,  however.   I 
have  not  found  the  purely  visual  type. 

Perception  op  Rhading-units. 

My  various  experiments  in  the  exposure  of  reading  matter 
had  for  one  of  their  main  objects  to  give  suggestions  for  a 
rational  point  of  view  from  which  to  regard  the  whole  matter 
of  perception  of  reading-units.  I  am  satisfied  that  such  direct 
and  continued  contact  with  the  processes  as  they  go  on  under 
conditions  which  can  be  controlled  is  the  best  road  to  right 
theory  in  this  difficult  field. 

I  offer  a  tentative  -^new  of  the  matter,  which  may  be  gener- 
alir^  all  too  soon  as  I  well  know;  but  which,  I  am  convinced, 
shows  leadings  toward  the  truth  that  will  appear  upon  fuller 
investigation  and  more  mature  reflection.'  Much  is  to  be  gained 
by  regarding  the  perceiving  of  letters,  words,  and  phra,se.s  as 
phenomena  of  association.  When  a  letter  or  word  is  seen,  the 
most  habitual  associate  tends  to  appear  in  consdousness,  in 
preference  to  less  habitual  ones;  and  the  habitual  associate  will 
come  so  quickly  as  to  fuse  with  the  first  if  the  association  has 
been  inveterate  enough.  Ever>'  letter,  combination  of  letters, 
syllable,  combinatiou  of  syllables,  word,  combination  of  words, 
phrase,  etc.,  has  associates  more  or  less  habitual.  Not  only 
does  the  perception  of  the  letter  or  word  arouse  the  idea  of  its 
absent  associated  letter,  word,  etc.,  but,  when  the  printed 
associate  follows,  its  perception  is  facilitated  in  proportion  to 
the  extent  of  the  habituation. 

The  child  learns  to  read,  either  by  associating  the  visual 
forms  of  letters  with  their  names  or  with  their  sounds,  or  (in 
the  word  method)  by  associating  the  visual  forms  of  word- 

'  My  Bturly  o£  readJDK  was  ititcrrupted  in  the  ipritig  o(  1899,  while 
yet  in  the  observation  stftge,  as  I  had  first  planned  that  it  shoold  extend 
over gnother  year.  I  made  a  tempotarv  snmniing  upof  Ihestudy  at  that 
time,  but  refrained  from  publiBhing  in  the  hope  that  mj^  prospective 
teaching  duties  would  not  prevent  my  making  a  more  satisfactory  con- 
clusion of  the  study,  or,  at  least,  would  permit  my  making  a  better 
and  faller  preaentatioii  from  the  considerable  amount  of  data  already 
on  band. 

1  have  not  since  found  time  or  Btreugth  ior  further  experimentation 
or  reflection  upon  the  subject;  and  regretfully  publish  it  mainly  as  it 
stood  In  the  earlier  form. 

Among  the  later  and  valuable  literature  which  has  appeared,  the 
article  by  Bryan  and  Harteron  "  The  Telegraphic  Language  "(Psych. 
Review,  July,  1899).  has  been  of  especial  interest  to  me.  Starting  from 
m  quite  different  point  of  departure,  the  authors,  It  seems  to  me,  reach 
much  the  same  general  conclusions  as  to  the  percepliou  of  reading- 
units  us  those  to  which  I  have  been  led  in  my  study  of  the  reading 
process.  It  has,  of  course,  been  encouraging  to  6nd  this  at  least  par- 
tial corroboration  of  my  theory  in  the  work  of  other  and  experienced 
inveatrgatore. 
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wholes  with  word-sounds  and  meanings.  The  association  be- 
tween the  optical  form  of  the  letter  and  its  name  is  not 
strengthened  by  Inter  reading,  and  disappears,  comparatively, 
in  favor  of  the  association  with  the  letter's  soutid.  This  Js 
clearly  shown  in  my  earlier  experiments,'  and  in  the  still  earlier 
ones  of  Prof.  Cattell,  in  which  the  naming  of  isolated  letters 
required  more  time  than  the  speaking  of  short  words. 

Whether  or  not  the  association  of  the  letter's  visual  appear- 
ance with  its  sound  is  arbitrarily  memorized  by  the  child  in 
learning  to  read,  it  comes  just  as  truly  and  certainly  as  he 
practices  reading.  A  pupil  taught  to  read  by  the  word  method 
first  associates  the  optical  form  of  the  word  as  a  whole  with  the 
sound  of  the  word  without  linking  parts  of  this  »ound  with  j>ar- 
ticular  parts  of  the  optical  form.  I.  ^r..  with  letters, and  so  his  read- 
ing may  go  on  for  awhile.  But  gradually,  even  if  he  has  never 
been  taught  that  the  optical  form  is  composed  of  letter  units, 
he  will  note  the  likeness  of  the  crooked  beginning  of  "  star  " 
with  the  crooked  beginning  of  "  slipper,"  e.  g.,  and  will  form 
an  association  of  this  crookedness  with  the  hissing  sound 
noticed  as  occurring  iu  both  words.  The  association  of  the 
optical  form  of  the  letter  with  its  sound  thus  arises  and  soon 
becomes  inveterate.  Doubtless  the  appearance  of  letters  at  the 
beginning  and  end  of  words  facilitates  the  Unking  of  particular 
sounds  with  particular  letter-forms;  but  it  would  come  iu  auy 
case;  and  I  think  it  tolerably  certain  that,  whatever  the  learn- 
ing-method, the  reader  must  and  does  come  to  feel  the  force, 
visual  and  auditory-,  of  individual  letters  before  he  reads  with 
much  facility. 

Now  this  optical  crookedness  and  this  hissing  sound  are 
comparatively  seldom  found  alone,  and  occurring  as  they  do 
with  other  optical  shapes  and  other  sounds  tend  to  call  up 
these  other  shapes  and  sounds  when  presented,  and  call  up  pref- 
erably and  most  quickly  those  with  which  they  have  been 
most  often  associated,  other  things  being  equal.  If  the  visual 
"a"  has  most  often  had  "x"  appearing  at  its  right,  the 
sight  of  "  a  "  will,  other  things  being  equal,  tend  to  arouse 
the  visual  representation  of  "  x,"  and  the  sound  of  "a" 
aroused  by  as.sociation  with  its  optical  form  will  tend  to  arouse 
the  sound  of  "  x  "  preferably.  Of  course  the  optical  form  and 
the  sound  "  a  "  have  been  associated  with  many  other  letters, 
and  the  associative  tracts  representing  these  will  also  be 
aronsed  more  or  less.  The  associative  tracts  representing  "  z  " 
and  "  q,"  letters  seldom  given  with  "a,"  will  scarcely  be 
aroused  at  all.  Now  if  the  word  "  ax  "  is  suddenly  exposed 
or  appears  in  reading,  the  sounds  corresponding  to  "a"  and 
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*'  X  "  wiU  at  once  come  op  as  the  mosl  inveterate  associates 
with  these  optical  fonns.  But  tbe  optical  form  "  a  "  will  call 
npalso  its  preferred  associate  "  %;"  axkd  the  sound  of  "a" 
win  do  the  same  for  thesound  of  "  x;"  with  a  streogtbening^<^ 
the  optical  and  auditory  "  a  "  by  "  x"  also  in  proportion  as 
"  a  "  has  more  or  less  often  preceded  it  as  compared  with  a 
probably  preferred  "e"  (in  suffixes,  etc.).  Perhaps  the  asso- 
ciation of  optical  forms  from  right  to  left  may  be  as  facile  as 
that  from  left  to  right  if  we  accept  the  apparent  &ct  that  the 
eye  receives  no  data  during  its  movement  forward. 

In  a  longer  word  such  as  slipper,  "  s  "  may  snbarouse  the 
forms  and  sounds  of  various  other  letters  than  'l."  though 
the  association  to  "  1 "  is  facile  as  compared,  for  example,  with 
that  to  "  X."  "  I  "  has  more  or  less  frequently  been  associated 
with  ■'  i  "  following,  and  tends  somewhat  of  itself  to  call  it  up 
as  compared  for  instance  with  calling  up  "  x,"  But  the  combi- 
nation '*  si"  has  far  more  frequently  been  gii-en  with  "*  i"  than 
has  "  I  "  when  "  1 "  has  stood  alone,  and  thus  the  effect  of 
"  s  "  preceding  "  I "  is  much  to  facilitate  arousal  of  tracts  rep- 
resenting "  i."  Tbe  combination  "  sli  "  tends  to  arouse  com- 
paratively few  letters,  such  as  *'p."  *' t,"  "c,"  "m,"  "  d," 
etc.,  and  the  trend  of  association  is  more  and  more  constrained 
as  less  of  the  word  remains.*  The  combination  "nigh,"  for 
example,  would  almoiit  invariably  arouMr  "t,"  its  almost  in- 
variable associate.  In  general,  it  only  requires  a  direct  appli- 
cation of  fundamental  prindples  of  association  to  justify  the 
statement,  confirmed,  however,  by  its  agreement  with  the  facts 
of  observation,  that  letters  have  more  or  less  preferred  asso- 
ciates according  to  their  habitual  arrangements  into  words  in  a 
given  language:  and  that  letters  presented  in  these  preferred 
sequences  mutually  strengthen  the  visual  and  auditor)'  percep- 
tions of  each  other,  and  thus  arouse  the  apperceptive  complex 
representing  the  visual  form  of  the  word  and  its  sound.  When 
letters  in  ncmstnse  arrangement  are  exposed,  subjects  ofien 
state  that  they  have  clearly  seen  many  more  than  they  can  re- 
peat to  the  experimenter.  The  letters  as  optical  forms  tended 
to  call  up  their  preferred  letter-associates,  but  these  rather 
hindered  than  helped  the  perception  of  the  adjoining  letters, 
i  there  could  l>e  no  apperceptive  knitting  together  into  a 
"lex  which  could  be  remembered. 

;  perceptions  of  the  \*arious  parts  of  a  letter  shoot  to- 
-r  into  the  perception  of  the  whole  letter,  the  part  perccp- 

mutually  assisting  each  other  according  as,  from  being 
iresented  together,  they  have  habits  of  interassodation ; 
litting  together  into  the  complex  perception- whole  "a," 
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"x,"  or  what  not.  This  first  fusion  seems  to  occur  below  the 
threshold  of  what  we  ordiwarily  term  consciousness.  The  visual 
perception  of  the  letter-unit  is  instantly  supplemented  by  more 
or  less  of  audito-motorization  of  its  sound. '  The  perception  of 
a  word  occurs  similarly  except  that  here  auditory  and  motor 
(tactual),  as  well  as  visual  elemients  euter  into  the  fusion,  in 
various  proportions  as  the  reader  tends  to  the  visual,  auditory 
or  motor  type.  The  letter  percept  ion- units  shoot  together  again, 
in  the  perception  of  the  whole  word,  the  letter-perceptions 
mutually  assisting  or  hindering  each  other  according  as  the 
printed  arrangement  follows  or  violates  habits  of  interassocia- 
tion.  There  is  the  direct  fusion  of  the  vtstml  letter  perception- 
units;  and  the  indirect  but  similar  fusion  of  the  audilor>'  and 
motor  elements  that  are  linked  with  these  visual  units.  This 
fusion  into  a  word-unit  is  probably  below  the  threshold  of  con- 
sciousne.ss,  for  the  most  part,  in  most  reading. 

Word-perception  is  facilitated  or  hindered,  it  is  true,  by 
other  factors  than  past  co-presentation  in  vision,  hearing,  or 
speech.  Certain  auditory  or  motor  elements  blend  easily  with 
certain  others,  and  the  perception  of  these  harmonious  combi- 
nations win,  of  course,  be  comparatively  facile  though  the 
combinations  be  new.  The  intrinsic  diflficulty  of  other  combi- 
uations  may  overcome  the  tendency  to  facile  perception  inci- 
dent to  habitual  interassociation.  There  are  other  factors 
which  would  have  to  lie  taken  into  account  in  an  exhaustive 
treatment. 

Now  the  knitting  together  into  letter-wholes  of  data  given 
from  printed  letter-parts  seems  to  begin  the  instant  the  parts 
are  presented,  quite  automatically,  and  may  occur  simultane- 
ously at  all  points  throughout  as  much  as  half  the  present 
Journal  line-length,  as  it  seemed  in  some  of  my  experiments  on 
extent  of  reading  field.  Subjects  would  slate  that  they  saw 
the  letters  clearly  as  letters;  though  they  could  not  be  remem- 
bered long  enough  for  reproduction  unless  their  transient  life 
was  reinforced  by  union  into  the  more  stable  and  permanent 
word-unit;  and  .still  better  if  this  word-unit  could  be  reinforced 
by  union  into  some  characteristic  word-group;  the  higher  com- 
plex units  saving  all  their  elements  from  falling  into  speedy 
oblivion. 

Exactly  similar  are  the  readers'  habits  of  association  from 
word  to  word,  and  from  phrase  to  phrase.  The  exposure  of 
the  word  "A"  beginning  a  sentence  subaronses  many  of  its 
past  associates,  preferably  stibstantives  or  descriptive  adjec- 

'  I  allow  myself  here  to  use  the  term  perception  for  processes  which 
■re  ordinarily  unconftcious  or  aubconsciotiB.  Perhaps,  however,  my 
meaning  is  bb  evident  as  I  could  malcc  it  with  a  more  accurate  ase  o£ 
terms. 
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tives.  If  "  Urge  "  appears  after  it.  the  possibilities  as  to  what 
may-  be  the  third  word  are  narrowed  to  a  manageable  list, which 
are  perhaps  all  subaroused.  If  "juicy  "  foOows,  the  associa- 
tions for  the  foonh  word  are  still  more  limited,  and  often  one 
or  more  of  these  is  made  so  much  more  probable  by  the  con- 
text or  particular  situation  that  the  reader's  apperception 
scarcely  needs  the  appearance  of  the  word  "  apple  "  to  com- 
plete the  phrase.  On  the  other  baud  we  can  eaaly  understand 
thai  the  appearance  on  the  page  of  a  word  violating  this  order 
of  expectation  would  have  its  recognition  hindered  rather  than 
helpoi  by  the  existence  of  this  apperceptive  expectancy;  and 
-we  are  thus  prepared  to  understand  why  the  reading  of  non- 
moat  matter  takes  about  twice  as  much  time  as  that  of  sense 
pMsages. 

I  shall  defer  further  ^iitmilffiTT*  of  the  perception  of  word- 
groups  until  I  have  given  accoont  of  some  experiments  which 
I  have  made  upon  the  associative  and  interpretative  processes 
in  reading. 

Intbrpkstativb  Procbssbs  in  Rbading. 

Of  the  interpretative  processes  in  reading  there  would  seem 
to  have  been  little  experimental  study  thus  far.  The  sttbject 
seems  difficult  to  approach,  yet  of  the  greatest  importance  aad 
interest.  I  arranged  the  following  tentative  experiments  in 
the  hope  that,  whatever  the  direct  results,  they  might  suggest 
a  helpful  method  for  further  investigation. 

Two  passages  of  at  least  average  interest  and  of  only  moder- 
ate difiv:nlt>'  were  selected,  one  a  description  taken  from  a 
magazine  article  of  how  a  spider  spins  its  web.  the  other  from 
the  introduction  to  Percy's  Reliques,  describing  the  arrange- 
ment for  the  entertainment  of  Queen  Elizabeth  at  Killingworth 
Castle.   The  passages  contained  some  seventy-6ve  words  each. 
These  were  typewritten,  and  the  lines  cut  out  and  pasted  end 
to  end  on  strips  of  cardboard,  so  as  to  make  sense  continuously 
throughout  in  a  single  long  line. 
Fraan  other  typewritten  copses  the  single  words  were  cut 
1  pasted  on  small  pieces  of  cardboard.     These  cards  were 
n  shuffled,  and  were  exposed,  by  means  of  a  kr^-pteoa,*  to 
subject,  one  word  at  a  time,  in  baphaiaid  manner.    Before 
exposore.  a  ready  signal  was  given,   and  the  exposure 
1  kntr  seconds.     The  sutgect  was  seated  comfortably  in  a 
.  room,  and  was  directed  to  look  at  the  exposed  word,  and 
associations  to  fday  as  they  woold  in  any  direction, 
exposore  of  the  sense  matter  was  under  nimilar  general 
octs.     The  first  word  of  the  paaatge  was  exposed,  then 
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the  6rst  two,  then  the  first  three,  etc.,  a  new  word  being  given 
at  each  expostire  along  with  the  preceding  context,  the  sub- 
ject attending  mainly  to  the  new  word  in  each  case.  In  a  few 
cases  two  or  three  words  torming  a  phrase  were  exposed  to- 
gether in  the  sense  passages,  but  usually  but  one  new  word 
was  exposed. 

Another  sense  passage  of  130  words  from  a  rather  interest- 
ing magazine  article  on  "  Tribal  Religfions  "  was  exposed,  in 
phrases  of  two  to  five  words,  from  beginning  to  end  contin- 
nously.  with  context  always  in  sight.  To  illustrate  the  char- 
acter of  the  division  into  phrases,  the  following  are  some  rep- 
resentative ones;  "Political  party,"  "Among  their  own 
coontrymen,"  "  Of  the  Pharisees,"  "  Declared  that,"  "  It  is 
true,"  etc. 

Three  subjects  have  been  tested  on  the  first  series.  The  pas- 
sage exposed  by  phrases  has  been  given  to  one  subject  only. 
About  a  month  was  allowed  to  elapse  between  the  exposure  of 
the  isolated  words  and  of  the  context  passages,  which  they 
formed. 

The  results  show  characteristic  differences  between  the  asso- 
ciations from  isolated  words  and  from  words  given  in  context 
for  all  subjects,  though  in  most  respects  the  subjects  have  very 
considerable  individual  differences. 

The  words  given  in  isolation  gave  a  much  greater  variety  of 
association  than  did  the  context  words,  though  the  total 
amount  of  associated  contents  suggested  by  them  is  considera^ 
bly  less.  When  the  isolated  word  appeared  there  was  usually 
an  indefinable  recognition  of  the  visual  fonn  of  the  word  as 
familiar;  and  accompanying  or  very  closely  following  this 
(probably  the  latter,  though  the  .subjects  are  not  explicit),  the 
word  is  usually  "  mentally  pronounced."  One  subject  whom 
I  shall  designate  as  "A"  practically  always  had  this  mental 
pronunciation;  another  to  be  designated  as  "  B  "  had  it  almost 
always,  often  with  some  associated  word  as  "  Atlantic  cable," 
when  "cable"  was  expased,  or  "Can-can,"  when  "can" 
was  exposed.  The  third  subject  to  be  known  as  "  C  "  ()uite  fre- 
quently mentioned  that  the  word  was  motorized,  when  first  ex- 
posed, but  more  frequently  did  not  mention  this.  This  sub- 
ject showed  much  more  tendency  to  think  in  visual  terms 
than  did  the  others.  The  motorization  of  a  word  would  seem 
to  have  often  been  present  and  disregarded,  as  was  discovered 
sometimes  by  questioning.  Usually,  however,  the  subjects  were 
not  questioned  at  all,  but  dictated  as  fully  and  accurately  as 
they  could  just  what  had  been  in  consciousness  during  the  four 
seconds,  doing  this  immediately  after  the  end  of  the  exposure; 
the  experimenter  recording  their  account  as  nearly  in  their  own 
words  as  practicable  consistently  with  the  necessary  condensa- 
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tioo.  It  may  be  mentioned  that  the  subjects  were  all  oniver- 
sity  men  and  accustomed  to  introspection.  This  subject  "  C  " 
very  frequently  had  associated  phrases  come  up  a  little  afUr 
the  beginning  of  the  exposure,  and  these  were  almost  always 
mentally  pronounced. 

The  subjects  were  generally  unable  to  say  after  carefol  in- 
trospection whether  this  mental  pronunciation  meant  motoriz- 
ing, or  auditizing,  or  a  combination  of  the  two.  They  inclined 
in  general  toward  the  latter  view,  emphasizing  the  motor  or 
audjtor>*  elements  according  to  drcnm stances. 

After  the  \nsual  recognition  and  mental  pronunciation  of  the 
isolated  word  was  apt  to  come  a  mental  pronunciation  of  some 
phrase  or  other  word  in  which  it  had  often  occurred  to  the 
subject:  as  "  Sweet  by-and-by  "  from  "by,"  "Himself,  her- 
self, itself,"  from  "himself,"  "Vertical  writing"  frtim  **  ver- 
tical." The  word  was  rather  especially  apt  to  suggest  some 
line  of  poetry  which  would  often  be  but  dimly  suggested,  leav- 
ing the  subject  with  a  vague  and  tantalizing  feeling  of  some- 
thing which  he  could  not  get.  This  occurred  much  more  often 
with  subject  "  B  "  than  with  the  others.  Tlie  vivid  arousal  of 
\ht  feelings  belonging  to  words  and  phrases  which  w-cre  thus 
but  subconsciously  aroused  was  a  phenomenon  often  occurring 
with  him.  In  general,  words  showed  a  tendency  to  call  up 
groups  with  which  they  had  been  rhythmically  connected. 
Words  were  often  pronounced  "interesting,"  "agreeable," 
"  full  of  meaning,"  or  the  opposite  of  these,  and  occasionally 
these  judgments  seemed  to  refer  to  the  sound  orWsual  appear- 
ance of  the  words  themselves;  but  more  usually  the  feeling 
seoned  to  be  traceable  to  some  particular  associations  or  uses 
of  the  word  in  past  experience:  and  though  this  reference  could 
not  always  be  made,  as  was  the  case  also  with  the  suggested 
phrases  from  poetry,  still  it  seems  probable  that  the  feelings 
were  usually  asscxnatively  mediated  by  words  or  situations 
which  do  not  any  longer  appear  above  the  threshold. 

As  has  been  said  the  associations  from  isolated  words  were 
of  the  most  varied  character.  The  word,  "  top."  for  instance, 
gave  a  \-isual  picture  of  a  hilltop,  then  the  motorized  phrase, 
•'Top  of  hill."  then  another  mental  picture  of  a  hill  with  dis- 
appearing base,  then  a  mental  picture  of  a  flagstaflP  on  the 
Hilllop  at  home,  then  a  \-isuaI  picture  of  a  top  given  to  the 
*^bject  as  a  present  in  bis  boyhood  days,  and  memory  of  see- 
;  it  wound  up  and  spun,  with  the  memory  of  the  singing 

»SK  which  it  made.     Again  the  motorization  of  an  exposed 

rd  would  suggest  another  similar  in  sound,  and  the  associa- 

n  would  start  from  this.     The  word  would  sometimes  be 

d«d  and  associalioos  taken  from  different  parts;  or  the 
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word  would  be  given  different  significations  in  dififerent  parts 
of  the  exposure  time. 

One  of  the  most  striking  things  brought  out  was  the  lack  of 
association  from  connective  and  relational  words,  definitive 
adjectives,  etc. ;  and  the  displeasure  with  which  they  came 
consequently  to  be  regarded.  They  seldom  aroused  any  ideas 
directly,  and  few  asscxriations  of  any  kind  except  verbal  ones, 
usually  phrases  of  which  they  customarily  form  a  part.  Occa- 
sionally they  gave  evidence  of  setting  the  subject's  thoughts  in 
characteristic  directions  of  expectancy ;  and  doubtless  the  prep- 
ositions, especially,  always  had  some  very  general  influence  in 
determining  how  the  whole  thought  organism  should  face  the 
coming  related  object.  These  vague  expectancies  were  occa- 
sionally noticed  by  the  subjects,  particularly  in  the  case  of 
such  words  as  "  between,"  "  into,"  etc.  The  whole  feeling  of 
the  subjects  toward  these  words  and  their  inability  to  call  up 
associations  irresistibly  suggested  that  the  mind  had  no  place 
for  them  as  separate  wholes,  and  that  there  was  no  normal  way 
of  thinking  them  except  as  more  or  less  fussed  components  of 
larger  units;  viz.:  as  parts  of  phrases,  and  perhaps  sentences  as 
they  continually  occur  in  reading. 

Turning  to  the  associations  from  words  given  in  context,  we 
find  as  their  most  distinguishing  characteristic  that  they  are  far 
less  variable.  The  mere  statement  that  the  word  to  be  ex- 
posed is  part  of  a  reading  passage  limits  the  trend  of  association 
when  no  context  has  been  given.  The  limitation  extends  fur- 
ther when  the  subject  has  caught  the  general  topic  discussed  in 
the  passage,  and  still  further  when  the  exposed  word  is  given 
upon  a  verbal  and  ideational  background  formed  by  preceding 
context.  In  the  case  of  the  word  "  top,"  for  exampSe,  after 
the  mention  of  "  web-weaving  "  the  word  "top"  no  longer 
suggests  "  top  of  hill,"  "  flag-staff,"  *'  spinning  tops."  etc., 
but  preferably  the  "  top  of  a  post  or  gateway,"  with  "  spider- 
situation  "  in  mind,  and  a  greater  vividness  of  the  suggested 
picture  for  its  having  already  been  partially  aroused  in  expec- 
tation. 

This  difference  in  the  trend  of  association  is  shown  by  all 
subjects,  but  much  more  by  some  Ihan  others;  and  it  varies 
from  time  to  time  as  the  subject's  greater  or  less  interest  made 
him  more  or  less  approximaie  the  condition  of  normal  reading. 

The  newly  exposed  word  was  usually  mentally  pronounced 
as  before,  and  "  fitted  into  the  preceding."  as  was  very  oftea 
remarked  by  one  subject;  the  new  word  contributing  appar- 
ently toward  a  notion  of  sentence  unity,  to  which  each  addi- 
tional element  added  a  needed  part.  Immediately  following 
this  there  was  in  a  majority  of  cases  a  filling  out  of  the  sen- 
tence or  phrase  so  as  to  make  sense  with  the  preceding  con- 
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text,  and  when  this  did  not  occur  there  was  usually  a  "  for- 
ward push,"  "  forward  tendency,"  "  tendenc>'  to  fill  out,"  as 
it  has  been  very  frequently  described  by  the  subjects.  All 
subjects  have  emphasized  the  strength  and  comparative  con- 
stancy of  this  feeling,  and  mentioned  it  as  perhaps  the  most 
striking  thing  to  be  obstrr\'ed  in  the  experiment.  It  was  cot 
present  in  any  considerable  degree  at  the  beginning  of  para- 
graphs, nor  at  the  close  of  sentences  and  paragraphs.  The 
"  little  words  "  (as  the  subjects  came  to  call  the  words  expres- 
sing relation,  etc.),  gave  but  little  except  this  forward  feeling 
and  verbal  associations.  They  seemed,  as  subject  "A  "  re- 
marked several  limes,  to  be  but  "  verbal  counters  "  in  the  sen- 
tence. 

Subject  "A  "  showed  comparatively  little  tendency  to  vis- 
ualize throughout  the  experiment.  There  was,  however,  ^-is- 
ualizing  of  some  of  the  main  objects  and  scenes  referred  to  in 
the  passages  read, — enough  to  form  a  vague  background  for 
the  story,  which  seemed,  however,  in  the  main  to  be  thought 
in  verbal  terms.  Subjects  "  B  "  and  "  C."  however,  had  more 
of  the  visual  element,  and  the  interpretatii-e  process  with  them 
seemed  to  be  more  or  less  independent  and  parallel  with  the 
verbal  asjiociative  complex.  In  the  story  of  the  spider's  weav- 
ing its  web,  for  example,  a  visaal  picture  of  a  spider  was  early 
formed,  which  was  present  throughout,  though  more  or  leas 
modified  to  suit  the  different  references  to  it  as  the  story  pro- 
gressed. The  spider  was  seen  in  a  visual  background  that  had 
difierent  components  fused  into  it  in  a  kaleidoscopic  fashion, 
as  the  story  gave  additional  data;  but  no  violent  breaks  were 
made.  While  this  scene  would  pass  out  of  the  attention  field 
sometimes  as  some  substantive  would  call  up  scenes  peculiar  to 
itself,  it  constantly  remained  as  a  factor  controlling  the  course 
of  expectation  and  association. 

This  visualization  was  almost  always  static.  The  spider  jump- 
ing was  visualized  as  the  spider  ready  to  jump  or  just  alighted. 
The  thought  of  motion,  when  mentioned  at  all,  seemed  to  be 
one  of  tendency  to  movement  in  the  .subject's  motor  organism. 

The  agreement  or  disagreement  of  the  exposed  word  with  the 
trend  of  expectation  produced  by  the  preceding  context  was  a. 
matter  of  frequent  remark  by  the  subjects,  and  often  of  con- 
siderable feeling  on  their  part.  No  matter  whether  or  not  the 
subject  had  consciously  formulated  his  expectations,  there  was 
a  feeling  of  rightness  or  wrongncss  about  the  sequences,  which 
was  expressed  in  judgments  of  fulfilled  or  disappointed  expec- 
tation. That  this  disappointment  or  fulfillment  of  expectation 
was  not  caused  merely  by  getting  or  failing  to  get  the  particu- 
lar verbal  form  desired,  irrespective  of  its  intrinsic  fitness,  is 
evidenced   by   the   frequent  judgments   that  the  given   word 
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though  different  was  " all  right,"  "still  better.'*  etc.  Some- 
times the  new  word  given  really  closed  the  sentence  to  the  sub- 
ject's expectation,  and  the  author's  appending  some  corollary 
caused  displeaanre. 

It  would  be  profitable,  if  I  had  time  and  space  sufficient,  to 
give  a  detailed  account  of  the  results  of  exposure  by  phrases  of 
the  article  on  "  Tribal  Religions."  A  few  comments  must  suf- 
fice, though  I  hope  to  make  more  use  of  the  data,  and  espe- 
cially of  the  method  of  experimenting,  at  some  later  time. 

In  almost  every  case  the  phrase  was  first  "  read  and  motor- 
ized," as  the  subject  put  it.  It  would  seem  as  though  this 
meant  a  recognition  of  the  visual  form  first  with  a  closely  fol- 
lowing motorization;  though  just  what  the  "  read  "  meant  was 
rather  uncertain  to  both  of  us.  The  processes  usually  seemed 
simultaneous  to  the  subject's  introspection.  (I  might  say  the 
subject  was  a  thoroughly  trained  observer),  Following  this 
there  was  almost  always  either  a  "  fitting  in  *'  of  the  word- 
group  with  what  preceded,  or  a  "  filling  out "  with  some  word 
or  group  of  words;  according  (usually)  as  the  exposed  phrase 
made  closer  connections  with  the  preceding  or  following  con- 
text. The  fitting  in  with  the  preceding  would  be  expressed  in 
such  words  as  "joined  with  what  came  before;"  "recognized 
that  this  was  sense  expected  though  not  the  words;"  "  felt  the 
fulfillment  of  expectation  though  words  were  quite  different  from 
expected;"  "Sense  fell  iu  with  the  expected  sense;"  "gave 
phrase  its  place  in  sentence  as  far  as  could;' '  "  gave  it  its  place 
as  completion  of  sentence;"  (these  are  from  subject's  dictation, 
paraphrased  sometimes). 

The  filling  out  would  not  always  be  with  definite  words.  It 
was  often  expressed  as  "tendency  to  complete."  "tendency 
forward,"  "  very  strong  tendency  to  fill  out."  Quite  usually, 
however,  definite  words  or  phrases  came  to  mind,  completing 
what  was  given.  The  subject  remarked  on  one  occasion  that 
this  forward  tendency  was  by  all  means  the  most  prominent  of 
the  things  to  be  observed  introspcctively.  There  was  occasional 
dissatisfaction  at  the  non-fulfillment  of  expectation. 

The  subject  had  shown  comparatively  little  tendency  to  vis- 
ualize iu  my  previous  experiments  with  him,  and  showed  no 
more  in  this.  He  remarked  on  one  occasion  that  throughout 
the  experiment  he  was  struck  with  the  little  amount  of  visuali- 
zation as  compared  with  the  verbal  association.  On  another 
occasion  he  remarked  that  the  words  served  simply  as  "  coun- 
ters" till  begot  "  the  whole  thiug." 

There  was  a  vague  general  picturing  of  location  of  what  was 
described,  and  some  vague  visualization  of  main  scenes  and 
characters.  But  for  the  most  part  by  far  the  subject  was  con- 
cerned with  words  and  their  interassociations.     There  were  in- 
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frequent  tendcQcies  to  translate  into  other  icnns,  as  when  "  con- 
demned "  seemed  to  sn^;est  m  gesture  of  striking;  down  with 
the  arm.  These  translations  were  usually  bat  incipient  and 
rather  intangible. 

I  feel  the  need  of  much  more  experimenting,  and  especially 
of  much  more  time  than  I  have  had  for  reflection  upon  the  as* 
sociative  and  interpretative  processes  in  reading,  before  attempt- 
ing any  6nal  account  of  them.  ProviMonally  and  roughly,  I 
shotild  say  that  in  reading  there  were  two  sets  of  processes, 
somewhat  independent  and  paralleling  each  other:  (i)  a  read- 
ing in  terms  of  iuterassodated  word  and  phrase  nmts  (them- 
selves composed  of  tnterassociated  sub-units),  thought  in  a 
variously  proportioned  combination  of  visual,  auditory,  and 
motor  elements;  (2)  a  reading  (or  interpretation)  in  terms  of 
direct  representations  of  the  realities  with  which  the  subject 
matter  deals;  a  picturing  in  sense  terms  of  what  the  words 
symbolize. 

The  relative  prominence  of  the  two  prooeaaeas  varies  greatly 
with  the  individual,  and,  of  coarse,  with  the  subject  matter  as 
well.  The  first  is  the  constant  process,  is  the  major  part  of 
the  performance  for  most  readers;  is  the  part  which  makes  the 
heavy  draft  on  the  psychophysical  machinery — is  the  fatiguing 
and  delaying  process.  It  is  the  din^  an  ruk  for  the  average 
reader. 

The  second  process  is  a  sort  of  dramatization  in  which  the 
reader  sees  and  hears  and  smells  and  tastes,  and  takes  a  part. 
Consciousness  may  almost  desert  the  first  process  in  its  interest 
in  the  scener>-  of  the  second:  yet  this  scenery  is  constantly  being 
changed  by  the  word-workers  behind:  and  it  may  be  janed  to 
confusion  by  a  wrong  arrangement  of  wurd  or  phrase. 

Usually,  howe\-er.  and  with  some  readers  always,  the  first 

process  has  much  of  the  consciousness.     Here,  however,  with 

practiced  readers  at  least,  consciousness  has  mainly  to  do  with 

the  higher  phrase  and  sentence  units.     The  reader's  mind  has 

a  complex  tangle  of  interassociated  words.     Each  word  and 

-4«ss  of  words  has  its  preferred  associates;  and  when  these  come 

he  habitual  sequences  their  perception  is  duly  facilitated. 

latter  that  given  phrase  or  word  group  has  never  been 

before.     Its  perception  will  be  dnly  facilitated,  and  it  will 

'larily  perceived  if  it  is  cast  in  a  habitual  form — if  it  has, 

'^miliar  sequences  of  object  following  preposition,  or  of 

tive  following  appropriate  adjective.   Mucji  of  the  whole 

I  believe,  may  be  worked  out  from  this  point  of  view. 

e  been  interested  in  nc^ng  the  part  which  motorization 

'  have  in  this  higher  knitting  together  of  word-units 

«  or  sentence- units.     The  word,  with  myself  at  least, 

be  motorized  as  soon  as  singly  presented,  instantly 
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when  seen;  and  this  motorization  seems  to  help  hold  it  iu  con- 
sciousness while  it  is  combining  with  the  other  words  into  the 
higher  unit,  the  phrase,  which  is  then  itself  motorized  (or  in 
reading  aloud  is  spoken)  by  one  unitary-  effort. 

It  is  well  known  that  in  reading  aloud  the  vocal  utterance 
follows  several  words  liehind  the  eye's  fixation  point.  It  seems 
to  rae,  also,  thai  in  silent  reading  there  is  a  similar  phrase 
motorization  (or  aaditization,  or  both  as  is  most  usual)  follow- 
ing behind  the  eye,  and  a/Zcrthe  perception  and  audito-motor- 
izing  of  the  single  words. 

(This,  of  course,  has  reference  to  readers  who  motorize;  and 
it  seems  difficult  to  find  readers  who  do  not.  in  a  greater  or  less 
degree. )  The  single-word  motorization  does  not  make  so  much 
noise  in  consciousness  as  the  later  and  reinforced  utterance  as 
part  uf  a  phrase;  but  is  truly  there,  to  my  introspection  at 
least. 

Of  the  second  process  I  can  give  but  slight  account.  Most 
words  with  which  we  deal  iu  reading  are  concepts;  not  repre- 
senting definite  siugle  realities,  but  having  more  or  less  vague 
abstract  ideas  which  they  symbolize,  and  which  they  may  or 
may  not  call  to  consciousness  when  presented. 

Most  of  the.se  concept  words,  as  relational  words,  verbs,  etc., 
represent  abstract  ideas  which  are  very  intangible;  of  which 
little  clear  account  can  be  given  upon  the  most  careful  intro- 
spection. Poubtless  in  reading  there  is  usually  a  vague  con- 
sciousness of  the  generalized  experience  which  these  words 
represent; — but  for  the  most  part  they  seem  to  be  in  the  read- 
er's consciousness  as  mere  words;  translatable  in  some  measure 
at  the  reader's  will,  but  the  reader  seldom  willing.  The  words 
representing  particular  realities  or  less  generalized  experience 
more  ofleu  call  up  these  their  associates. 

Much  of  the  translating  seems  to  come  not  from  words  sin- 
gly perceived,  but  from  the  perception  of  phrases  and  sentences 
as  wholes;  the  words  acting  as  "  counters  "  until  blended  thus. 

I  have  been  more  aud  more  interested  in  the  verbal  side  of 
reading.  It  seemed  at  first  as  though  reading  was  dead,  in- 
ane,— really  not  reading  at  all  unless  there  was  constant  trans- 
lation into  the  realities  symbolized;  but  I  have  found  various 
good  thinkers  and  workers  in  science  who  seemed  to  be  pre- 
dominatingly verbalists  in  their  reading;^  and  I  am  not  sure 
but  that  the  most  of  us  read  by  far  the  most  of  our  words  and 
phrases  without  appreciable  translation. 

Such  verba]  readers  and  thinkers  may  be  analogous  to  a 
banker  who  does  an  immense  business  in  terms  of  drafts,  bank- 

1  We  miglit  expect  this  wlie-ti  we  reiTall  the  result*  of  GattOD'B  tests 
of  the  tiUBging  power  of  men  of  science. 
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notes,  checks,  etc., — controls  all  sorts  of  situations  by  them,  is 
free  to  convert  them  into  property  or  whatex'er  else  they  repre- 
sent, at  any  time;  bat  would  be  much  hampered  if  he  actually 
had  to  do  this  convening  very  often.  So  such  a  reader  carries 
on  his  reading  and  thinking  in  a  kind  of  short-hand,  nses  a 
mental  algebra,  lives  iu  a  word -world,  a  world  of  symbols.  He 
can  thus  be  more  systematic,  precise,  expeditious;  and  after  all 
his  method  may  not  be  so  fundamentally  different  than  that  of 
the  reader  who  habitually  translates  into  images;  for  the  latter 
is  but  a  dealer  in  other  symbols  of  the  same  realities;  symbols 
which  he  takes  comfort  in  thinking  are  more  like  the  realities 
than  those  iu  which  the  verbalist  revels. 

Such  use  of  words,  however,  cannot  and  should  not  come 
until  a  broad  and  deep  basis  for  it  has  been  laid  in  terms  of  ex- 
perience with  the  realities  and  with  the  images  which  more 
nearly  represent  them.  Words,  except  as  ihey  are  correctly 
and  intelligently  convertible,  are  certainly  most  deceptive  and 
dangerous  symbols  for  the  reader  as  for  the  thinker. 

Practical  Sugghstions. 

In  concluding  here  what  must  remain  an  unfinished  study,  I 
am  tempted  to  add  a  word  as  to  the  possibilities  of  improve- 
ment in  arrangement  of  reading  matter  and  in  reading  method. 

I  was  led  to  the  pre.sent  study  in  considerable  part  (i)  by 
chafing  at  the  slowness  with  which  we  must  traverse  pages  of 
books  and  papers,  the  mind  appearing  able  to  assimilate  the 
thought  much  faster  than  the  eyes  can  traverse  the  lines,  or 
the  voice  the  words;  (2)  by  curiosity  to  know  the  immediate 
conditions  of  the  peculiar  fatigue  caused  by  reading. 

I  am  far  from  b«ing  able  to  conclude  as  to  cause  or  cure  of 
either  condition.  I  am  firmly  convinced,  however,  that  there 
Ls  possible  an  arrangement  of  printed  reading-units  which  will 
greatly  lessen  tbe  work  of  the  eyes  and  considerably  lessen  that 
of  the  mind,  and  which  will  increase  the  speed. 

The  present  arrangement  compels  tbe  eye  to  cover  three  or 
four  times  as  much  ground  as  is  necessary  to  get  its  data.  It 
causes  unnecessary  diflSculty  in  "  keeping  the  place,"  and 
causes  a  certain  amount  of  continual  distraction  from  the  pres- 
encCj  in  the  upper  and  lower  periphery  of  vision,  of  compara- 
tively unrelated  matter.  This,  however,  is  but  a  beginning  of 
the  arraignment  which  might  be  made  of  the  present  arrange- 
ment from  the  eye  standpoint. 

From  the  interpretation  side,  one  of  the  serious  objections  is 
that  the  present  arrangement  makes  "  skimming  "  difhcult  and 
unsatisfactory.     We  have  noticed  tbp  "v  to 

read  in  larger  and  larger  unt' 
much  of  our  reading  could 
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This  skimming  should  be  but  an  enlargemcDt  of  normal  read- 
ing, proceeding  by  a  somewhat  regular  series  of  omissions  and 
resting  places,  in  which,  however,  atl  the  matter  could  be  taken 
account  of  in  some  degree.  At  present,  however ,  one  whoattempts 
to  "  skim  "  down  a  page  must  proceed  in  a  kind  of  hurdle-race 
fashion,  breaking  across  tines  of  which  the  full  content  is  nec- 
essarily unknown;  and  violating  at  every  instant  reading  habits 
which  it  has  taken  years  to  form.  The  arrangement  that  is 
finally  found  to  be  the  best  for  ordinary  reading, will,  1  believe, 
facilitate  skimming  as  well. 

Again,  improvement  is  to  be  looked  for  in  a  more  R}rstem&t- 
ically  and  logically  orgaQi7^d  .subject  matter.  The  reader's 
habits  of  word  and  phrase  association  and  expectation  have 
not  been  consulted  in  composing  in  the  past  as  they  will  be 
when  the  psychology  of  style  has  been  made  a  matter  of  com- 
mon knowledge.  The  fact  that  subject  matter  arranged  to 
ftccord  with  the  reader's  reading-habits  is  read  in  one-half  the 
time  of  matter  arranged  contrary  to  these  habits,  suggests  the 
immense  advantage  that  may  come  from  studies  in  this  field. 

It  may  well  be  that  greater  speed  will  come  through  a  better 
method  of  reading  from  pages  even  as  now  printed.  I  await 
with  interest  the  appearance  of  some  study  of  reading  rate 
among  persons  who  have  been  forced  for  any  cause  to  use  a 
purely  visual  method.  I  should  expect  that  such  reading  could 
be  done  at  a  faster  rate,  though  possibly  with  disadvantage  in 
some  unlocked  for  direction. 

I  have  tried  various  devices  for  increasing  my  own  speed  in 
reading,  and  have  succeeded  with  but  one,  viz.,  to  get  thor- 
oughly alive  to  the  subject  and  keep  trying  to  read  fast.  This 
seems  to  cause  associative  work  to  be  done  more  glibly;  there 
is  more  "  reading  inside  "  with  fewer  clues  needed  from  the 
outside,  and  so,  probably,  fewer  and  shorter  eye-fixations.  In 
any  reading  we  construct  the  thought  and  the  words  anew 
from  inside;  and  if  we  lazily  wait  to  do  all  this  constructing 
after  each  eye- full  of  data  is  given,  there  is  much  time  lost,  and 
much  room  given  for  extraneous  and  distracting  mind -contents. 
Personally,  1  should  be  grateful  if  I  had  been  given  speed  drills 
in  reading  for  thought,  in  my  public  school  days. 

Any  adequate  treatment  of  the  matter  of  fatigue  in  reading 
is  out  of  the  question  until  the  analysis  of  the  reading-process 
has  gone  much  further;  especially  as  there  is  much  to  indicate 
that  the  fatigue  Is  a  matter  which  concerns  the  brain  as  much 
as  it  concerns  the  eye;  and  that  the  cumbrous  associative  word 
machinery  may  have  much  to  do  with  it  for  "most  readers. 

Eye-faiigue  will  be  considerably  lessened  if  publishers  of 
books  and  papers  will  more  constantly  observe  certain  mini- 
mnm  requirements  as  to  size  and  thickness  of  type,  spacing, 
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quality  of  paper,  etc.,  upon  which  investigators  are  in  practical 
agreement.  As  to  the  vertical  separation  of  the  lines  (in 
printer's  phrase  "  the  leading  ")  and  line-lcngtfa,  there  issome 
disagreement;  but  a  tendency,  on  the  whole,  toward  the  shorter 
line-lengths  and  a  reasonable  amount  of  "  leading."  It  seems 
preferable  to  some  writers,  however,  as  Javal.  to  enlarge  the 
type  at  the  expense  of  the  "leading,"  if  necessary.' 

But  the  greatest  Icsseuiug  of  fatigue,  at  least  of  eye-faligue, 
may  be  expected  wlien  there  has  been  an  entire  reconstruction 
of  the  forms  in  which  reading  uuits  arc  presented  to  the  eye. 
The  fossils  of  form  perpetuated  by  spelling*  and  printing  tradi- 
tions need  to  be  ground  in  the  hopper  of  common  sense,  and 
reformed  in  the  light  of  science  and  of  that  same  common  sense; 
and  it  may  be  found,  upon  trial,  that  the  idols  which  the  spell- 
ing reformers  have  been  seeking  to  overthrow  are  not  more  per- 
nicious (or  perhaps  more  tenacious  ot  life)  than  these  which 
the  printing  iconcxrlast  is  soon  to  attack.  At  any  rate,  it  is  high 
time  that  we  put  the  question  whether  we  are  doing  the  best 
that  we  can  in  our  arrangements  for  inter-communication  of 
thought  by  printed  symbols. 


*  On  the  subject  of  printine-tiO'rmt,  valuable  tngfcestions  will  b« 
foutitl  ID  articles  by  Javal  (KfV.  ScUnti/igue,  1879  and  iSSll,  Cohn 
Ufev.  Scimiifi^ue,  1881 ).  Sack,  reviewed  by  Rrisiiian  in  ZeiiscMri/Z/ilr 
SchulgesundheUspflfffe,  Nos.  4  and  5,  1898),  GrifGacsnd  VrtntCPsyck. 
Jffvifw,  1896),  tllniiius  fttid  Ludicke  {^Vitrteijahrschrifif.  off.Cesund- 
hcitspflege,  Bd.  XIII.  p.  43a),  Saiiford  {Amer.  Journal  of  Psych.,  I), 
Cattcll  {article*  in  Aftnd  a^iiX  in  IVundt's  Studien). 

'  Note.  (••  ^.,  tliat  llirounh  the  retention  of  the  useless  silent  letters, 
the  eye  and  the  mind  mn»t  deal  with  about  one-sixth  more  data  than 
is  needed.  Sec  "  The  Spelling  Reform,"  by  Prof.  I-.  A.  Match,  pnb. 
lished  by  U.  S.  Bureau  of  Hd.,  1893. 
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Since  the  first  consideration  of  the  fact  of  periodically  vary- 
ing intensity  in  the  perception  of  minimal  stimuli,  no  one  has 
felt  that  any  final  word  has  been  spoken.  The  matter  was  con- 
sidered important  as  bearing  on  the  ultimate  theory  of  the  at- 
tention during  the  historic  discussion,  beginning  with  Lange 
and  ending  with  Pace,  but  afterward  it  was  mentioned  in  the 
literature  as  one  of  the  general  facts  of  the  attention  compati- 
ble with  almost  any  theory,  all  question  of  causality  being  left 
open.  This  state  of  affairs  has  a  degree  of  justification  if  we 
rememl;er  that  fluctuation  is  by  no  means  the  greatest  phe- 
nomenon referred  to  when  we  speak  of  attention,  a  term  cov- 
ering a  wide  range  of  facts  and  of  exceedingly  indefinite  con- 
notatiou.  If  any  one  is  so  rash  as  to  overreach  in  his  inference, 
he  will  soon  find  his  theory  going  to  pieces  before  an  advance 
along  some  seemingly  unrelated  line.  So  the  cautious  attitude 
is  not  to  be  entirely  discouraged  or  distrusted.  At  the  same 
time  it  is  evident  that  any  investigation  of  this  kind  must  have 
as  its  ultimate  purpose  the  elucidation  of  the  most  complex 
and  hitherto  most  bafiling  problem  in  psycholog>',  viz.,  that  of 
the  essential  nature  of  the  attention.  Some  are  content  to  rest 
in  general  terms,  as,  for  example,  that  attention  is  the  activity 
of  consciousness  as  a  whole,  basing  their  position  upon  some 
simple  formula,  as  the  law  of  relativity,  without  recognizing 
the  fact  that  such  a  formula,  perfectly  sane  as  far  as  it  goes, 
still  goes  only  a  little  way  toward  elucidating  the  processes  in- 
volved, until  the  limits  and  manner  of  its  application  are  fully 
determined.  The  discussion  referred  to  pivoted  on  a  qnestion 
arising  from  the  analogj-,  useful  for  some  purposes,  but  often 
misleading,  which  compares  consciousness  to  the  field  of  vision 
and  makes  a  separation  of  the  perceiving  agent  from  the  object 
perceived.  Do  the  so-called  fluctuations  of  the  atteution  belong 
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to  coiucioDsncas  or  to  the  contents  of  consciousness  ?  Very  few 
to-day  would  insist  thai  this  is  a  paramount  question  or  that 
its  answer  would  gi\'e  a  final  solution  to  the  problem  of  the  at- 
tention. We  may  say  that  the  attention  is  some  form  of  inter* 
action  of  the  conscious  contents,  but  various  perplexing  ques- 
tions immediately  arise.  Is  it  not  a  mere  figure  of  speech  to 
speak  of  "  contents  ' '  with  a  conjoined  function  of  interaction  ? 
Is  this  interaction  a  process  of  reinforcement  or  inhibition  or 
both  ?  WTiat  physiological  evidence  can  be  brought  in  support 
of  the  view  ? 

Experimental  demoustrations,  especially  of  a  physiological 
kind,  have  come  in  verj-  slowly  in  a  field  where  they  are  most 
urgently  needed.  Still  certain  important  additions  to  our  knowl- 
edge of  the  physiologj'  of  the  nervous  system,  coupled  with 
modified  views  of  the  attention,  which  demand  a  basis  in  the 
facts  of  nerve  function,  reader  an  orientation  of  the  question 
unavoidable.  ' 

The  facts  to  be  dealt  with  are  simple  and  familiar.  If  atten- 
tion is  given  to  any  just  noticeable  stimulus,  as  the  ticking  of  a 
watch  held  at  the  proper  distance  from  the  ear,  the  gray  rings 
of  the  Masson  disk,  or  slight  electrical  stimulation  of  the  skin, 
a  periodic  variation  between  perceptibility  and  imperceptibility 
is  aoticed.  These  are  the  so-called  fluctuations  of  the  atten- 
tion. 

I. 

Since  the  reviews  of  the  literature  bearing  on  the  question 
are  fragmentary  and  unetiual,  it  will  be  of  advantage  to  give  a 
brief  description  of  what  has  been  done  in  this  field.  The  phe- 
nomenon, already  noticed  by  physiologists  and  physicists,  was 
first  systematically  dealt  with  by  Urban tschttsch  in  two  investi- 
gations.' 

In  the  first  of  these  he  found  that  when  a  clock  is  placed  at 
such  a  distance  &om  the  ear  that  the  ticking  is  just  noticeable, 
a  variation  in  the  clearness  of  the  sound,  ranging  from  the  dis- 
tinct appearance  of  the  separate  strokes  to  entire  disappearance, 
is  perceptible,  the  transition  being  in  some  cases  gradual,  in 
others  sudden.  The  same  result  was  reached  when  the  ear 
was  closed  and  the  sound  transmitted  through  the  bones  of  the 
head.  On  the  basis  of  these  facts,  he  concluded  that  the  fluc- 
tuations have  their  seat  in  the  acoustic  nerve, which  being  sub- 
jected to  continuous  stimulation,  soon  becomes  fatigued  and 
recovers  itself  only  after  a  certain  period  has  elapsed.     In  the 

1  Ueher  eiue  KVgentbumlichkeit  der  Scballemfindangen  gering^ter 
Intenaitat.  Ceutralblatt  f.  d.  mcd.  Wisscnscb,  1875.  Ucbcr  subiective 
ScbwankuDgcD  der  IntensitSt  alcastischer  BmptiDduogen,  Pffoger's 
Aichiv.    Bd.  27. 
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second  investigation,  Urbantschitsch  experimented  with  the  two 
ears  at  once  and  with  subjects  having  defects  of  hearing,  and 
reached  the  additional  conclusion  that  the  periods  for  the  two 
ears  do  not  coincide  but  alternate.  The  noise  is  noticed  first  on 
one  side,  then  it  seems  lo  pass  through  the  head  and  appears 
on  the  other  side.  In  similar  manner  and  with  like  results, 
Urbantschitsch  investigated  the  other  senses.  If  two  points  are 
placed  on  the  skin  at  the  "  limen  of  twoness,"  the  periods  fall 
first  above,  then  below,  the  limen.  If  the  points  are  further 
apart,  the  fluctuation  is  between  the  two  just  a.s  in  the  case  of 
the  two  ears.  If  the  two  iudex-fingers  are  placed  in  hot  water, 
the  pain  sensation  is  felt  first  in  one,  then  in  the  other.  He 
found  that  the  same  rule  holds  if  two  points  of  any  sensory 
surface  are  affected  by  their  specific  stimulus. 

The  view  of  Urbantschitsch  that  the  pheuomeuou  depends  on 
the  periodic  exhaustion  and  recovery  of  the  sensory  nerves, 
admittedly  without  support  from  what  was  known  of  nerve 
physiology,  found  an  opponent  in  Nicolai  Laage  who  investi- 
s^^ated^  the  variations  applying  to  them  the  name  "  fluctuations 
of  the  attention."  His  \'iew  was  that  the  fluctuations  were  of 
central  origin  and  depended  in  general  upon  the  reinforcing 
■function  of  the  apperceptive  activity.  After  establishing  the 
periods  as  extremely  short  he  proceeded  to  his  crucial  experi- 
ment which  was  to  compare  the  periods  found  by  applying 
minimal  stimuli  to  disparate  senses  at  the  same  time.  It  was 
found  that  the  periods  did  not  fall  together  but  were  separated 
by  a  definite  interval.  On  the  basis  of  this  experiment,  very 
questionable  in  itself  because  of  the  difficulty  of  attending  sim- 
nltaneously  to  disparate  minimal  stimuli.  Lange  drew  the  im- 
mediate conclusion  that  the  fluctuations  did  not  depend  upon 
fatigue  of  the  sensory  nerves,  as  Urbantscliitsch  had  thought, 
but  must  be  referred  back  to  the  unitary  activity  of  appercep- 
tion. The  first  or  negative  part  of  this  conclusion,  as  Eckener 
indicates,  has  a  certain  ground  if  we  grant  the  accuracy  of  the 
experiment.  The  second  part,  as  Miinsterberg  tells  us  witli 
justification,  throws  the  whole  problem  back  upon  an  activity 
which,  as  Lange  conceived  it,  lies  partly  or  entirely  within  the 
region  of  the  transcendental.  Lange  then  proceeded  to  support 
bis  position  with  experiments  on  the  familiar  illusion  of  the 
steps  and  broken  wall,  finding  that  the  fluctuations  between 
^Ihe  two  fall  approximately  within  the  same  time  limits  as 
those  connected  with  minimal  stimulation.  Reasoning  from 
the  assumed  fact  that  the  change  in  the  illusion  is  due  to  the 
varying  power  of  reinforcement  of  the  memory  images  of  steps 

•  Beltriine  rur  Tlieorie  tier  sinnlichen  Aufmcrkaamkcit  nod  der  ac- 
ttren  Apperception,  Phil.  Stadien  IV,  pp.  390,  ff. 
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posed  at  inlen-als  of  two  seconds,  it  was  found  that  the  flue- 
tuations  could  be  lengthened  to  1 1  to  14  seconds.  The  average 
was  12.3  with  an  average  variation  of  3.  i  seconds.  In  the  next 
series,  a  sound  was  made  by  an  assistant  every  second,  which 
caused  the  subject  to  close  the  eyelids  quickly  for  a  moment, 
making  a  scarcely  noticeable  interruption  in  the  fixation.  '*A 
decrease  to  entire  vanishing  never  took  place."  A  quick  vol- 
untary dosing  of  the  eyes  every  two  seconds  produced  the 
same  result.  The  next  variation  washy  the  interposition  of  a 
gray  covering  which  for  a  short  interval  completely  hid  the 
disk  from  view.  "  The  effect  is  now  entirely  different,  .  . 
the  vanishing  appears  much  oftener  than  by  normal,  uulnter- 
n:pted  fixation."  The  average  length  of  the  fluctuations  was 
5.8  as  against  the  normal  6.9  seconds.  The  same  general  re- 
sults were  reached  by  making  other  variations,  such  as  the 
u.se  of  indirect  vision,  and  moving  the  whole  apparatus  slowly 
in  different  directions.  In  the  last  series  of  experiments.  Miin- 
sterberg  investigated  the  connection  between  breathing  and 
the  fluctuations.  When  the  respiration  was  in  short  gasps  a 
distinct  shortening  of  the  fluctuarions  was  noticed;  a  length- 
ened respiration  gave  a  corresponding  lengthening  of  the  fluc- 
tuations. In  the  latter  case  there  was  often  a  direct  corre- 
spondence between  Inspiration  and  vanishing,  but  not  seldom 
the  two  proceeded  with  entire  irregularity. 

Miinsterberg's  theoretical  conclusions  will  concern  us  here 
for  only  a  moment  as  they  will  be  noticed  later  on.  Realizing 
that  the  intervention  of  a  transcendental  function  of  conscious- 
ness never  suffices  for  a  scientific  explanation,  be  decided  that 
the  variation  must  lie  in  the  region  of  "  contents,"  i.  €.,  must 
have  a  peripheral  origin.  He  accounts  for  the  process  in  this 
way.  The  gray  rings  of  the  disk,  standing  out  only  in  the 
slightest  degree  from  the  background,  require  exact  accommo- 
dation and  fixation.  Auy  cause,  either  artificial  or  of  the 
nature  of  fatigue,  which  produces  a  change  in  the  tension  of 
the  muscles,  necessarily  readers  impossible  for  the  time  being 
the  perception  of  the  rings. 

In  opposition  to  the  view  of  Munsterberg^  appeared  a  series 
of  articles,  the  first  of  which  was  by  Eckeuer.'  This  investi- 
gation is  important  as  bringing  the  apperceptive  factor  in  the 
process  strictly  within  the  lines  of  scientific  explanation.  Mun- 
sterberg  had  practically  admitted  the  tran.scendcntal  element 
in  making  the  separation  between  consciousness  and  the  con- 
scious contents,  the  first  being  in  the  process  under  considera- 
tion a  fixed  will  to  attend,  a  complex  of  numerous  motives, 

'UntcrsQchnngen  Qljer  die  ScbwsDkungcn  der  AufiaMung  rnlnl- 
maler  Slnocsreize.  Hugo  Eckeaer,  Phil.  Studien,  VllI,  p.  343- 
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etc.,  the  second  being  the  act  of  perceptioa  itself.  Eckener  in 
s  rather  rigid  criUdsm  shows  the  impossibility  of  this  distinc- 
tion. 

What  Edcener  does,  beyond  the  work  of  Mtinstefberg.  is  to 
extend  the  method  of  in\-estigation  to  other  sense-departments, 
and  on  the  basis  of  these  results  and  a  careful  introspective 
analysis  of  the  conditions  involved,  draw  the  general  condo- 
sion  that  all  the  cansal  &ctors  are  of  a  central  nature.  In  par- 
ticular, he  points  out  the  close  connection  between  the  ease 
with  which  the  memory-image  of  a  sensation  is  kept  in  clear 
consciousness  and  the  fluctuation  of  the  sensation  itself.  The 
conclusion  from  this  is  that  the  general  psychophysical  condi- 
tion which  connects  the  memor>--image  with  the  actual  process 
of  stimtilation  must  vary  in  some  way  before  the  fiuctnations 
can  appear.  The  causes  of  such  a  variation  are  not  far  to  seek. 
They  lie  partly  within  the  nature  of  consciousness  itself  as  an 
organization  of  dynamic  not  static  elements,  partly  in  the  ac- 
tivity of  other  seaattioos  claiming  a  share  of  the  attention.  In 
other  words,  the  resaoD  Uxr  the  Bnctnations  lies  in  the  familiar 
phenomenon  of  dLstraciion.  The  criticism  we  will  here  pass 
upon  Eckener  is  that  he  states  the  conditions  of  the  problem 
without  giving  a  real  solntion.  Sappose  we  grant  that  the  pro- 
cess is  of  a  central  nature,  boar  much  nearer  are  we  to  an  in- 
telligible understanding  of  its  real  nature  ?  The  term  apper- 
siptiom,  as  be  nnderstands  it.  has  no  dearly  definable  taws. 
and«  nntn  we  can  determine  tbem.  it  is  absord  to  «g^j  it  fcir 
porpooes  ofscKntiBc  explasatjoo. 

F^ce.  m  a  companion  article*  to  that  of  Eckener,  describes 
an  experimental  test  of  Mtinsterberg^'s  coodnskm  that  tbe 
finctnatioas  depend  upon  variations  in  visnal  accommodatioo. 
Working  only  with  the  Blasson  disk,  he  first  establishes  tbe 
averages  for  the  oormal  vision  of  his  subjects,  then  paralyres 
tbe  dliary  muscles  b>'  the  itae  ofatropin.  and  finds  that,  nnth 
tlie  power  of  accommodation  entirely  ladcing.  the  flnctoatioas 
pconcd  with  only  a  slight  variation  from  tbe  normal.  The  ob- 
vious coodnsioa  is  that  the  essential  conditions  are  centraL 
The  slight  variation  woakl  indicate  some  kind  of  reciprocal 
action  between  center  and  sense  organ,  bat  as  to  tbe  lutore  of 
this  he  gives  tio  opinion. 

In  the  investigation  of  Marbe.'  carried  oo  without  knowledge 
<tf  what  was  beiogdooeby  Edcenerand  Pace,  tbe  position  of  Man- 
aterberg  is  attacked  from  another  side.  "  Die  Theorie  Monster- 
berg^'s     .     .     .     .     ist  nar  haltbar  wcnn  drei  Voranssetzmq^ea 

1  Zor  Prwv  dcr  SckwaakiiBKcs  der  AafBerksamkctt.  Phil.  Stad. 
VIII.  p.  3W^  

■  Die  SchsmnkvMKtt  der  GcsichtscMpfisdviwca.  Phil.  Stad.  Vm, 
p.  615- 
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erfiidh  sind:  wenn  namlich  erstens  die  Schwaukungen  uur  bei 
ebenraerklichen  Relzeu  eintreten;  weau  zweitens  die  Reize, 
damit  sie  uberhaupt  sichtbar  werden,  exacle  Accommodaiion 
tind  Fixation  erforderu,  wenu  drittens  die  Schwankungen  nur 
bei  dunkeln  Piinktea  auf  hellen  Grund  stattfiuden."  On  this 
basis,  a  few  simple  variations  in  the  method  of  experimenta- 
tion are  sufficient  to  overthrow  the  oppoueut's  position.  What 
Marbe  really  does  is  to  determine  the  fact  that  when  the  inten- 
sity of  the  stimulus  is  varied  within  the  very  narrow  possible 
limits,  in  the  case  of  visual  sensations  by  changing  the  degree 
of  brightness  or  the  distance  from  the  eye.  a  ratio  is  found  be- 
tween the  degree  of  variation  and  the  length  of  the  fluctua- 
tions. With  a  stimulus  of  greater  intensity  or  nearer  the  eyCj 
the  periods  of  disappearance  are  shorter.  We  shall  refer  to  this 
again. 

In  the  investigation  of  Lehmann.'  the  tlieories  of  the  former 
writers  are  rejected  as  one-sided,  and  an  attempt  is  made  to 
analyze  some  of  the  physiological  factors  in  the  process.  Fol- 
lowing a  suggestion  made  but  rejected  as  improbable  by  Miin- 
sterberg,  he  studies  by  a  simple  experimental  arrangement 
the  relation  of  breathing  to  the  fluctuation.  In  the  case  of 
slight  electrical  stimulation,  it  is  found  immediately  thai  the 
curA-es  representing  the  respiration  and  the  course  of  fluctua- 
tions, are  in  large  measure  coincident.  This  is  not  so  evident 
in  the  case  of  sound  or  light  stimulation,  but,  by  plotting  tlie 
averages  of  a  large  number  of  experiments  on  co-ordinates  di- 
vided to  represent  the  different  stages  of  a  respiration,  the  gen- 
eral result  is  determined  that  the  maxima  of  the  fluctuations 
fell  near  the  highest  point  of  the  inspiration.  To  account  for 
the  irregularity.  Lehmann  brings  in  other  factors,  in  the  case 
of  sound,  the  related  memory-image  determined  by  Eckener, 
in  the  case  ot  light,  both  the  memory-image  and  Miinsterberg's 
variation  in  accommodation.  As  to  the  precise  way  in  which 
the  respiration  afiects  the  fluctuations,  we  are  left  in  some 
doubt.     "  .  die  Reactiunen  sind  am  hauflgsten   in 

der  Nahe  des  Inspirationsmaximums.  Hier  ist  eben  der  Blut- 
druck  am  grossten,  nnd  von  diesem  Zustand  muss  angeuom- 
mem  werden,  dass  er  fiir  die  psych ophysische  Arbeit  des 
Gehims  giinstig  sei,  Wir  wissen  ja.  dass  das  Blut,  wahrend 
der  Arbeit  irgend  eines  Organes,  demselber  reichlicher  zu- 
fliesst."  No  one  wilt  dispute  the  fact  that  any  organ  in  ac- 
tivity, by  reflex  excitation  of  the  vaso-motor  center,  receives  a 
larger  supply  of  blood.  This  id  eminently  true  of  the  brain. 
But  that  the  activity  of  the  muscles  of  respiration  should  cause 


I  Ueb«r  die  Deziehnng  zwiBChen  Athmung  and  Anfmerksamkeit. 
Phil.  Stad.  IX,  p.  66. 
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a  greater  flow  of  blood  to  the  brain  does  not  appear  from  this 
process  of  reasoning. 

The  valuable  investigation  of  W.  Heinrich*  regarding  the  in- 
fluence of  central  processes  upon  the  activity  of  the  visual  sense 
organ,  contains  two  results  of  importance  to  our  consideration. 

(a)  "  Wird  die  Aufmerksamkeit  nicht-optischen  Eiudriiclten 
zugewendet,  so  wird  das  Auge  akkommodationslos,  es  kann 
sogar  cine  noch  starkere  Abflachung  der  Linse  eintreten,  wie 
bdJm  Femschen." 

(b)  *'  Wird  die  Aufincrksamkcit  \*on  den  optischen  Ein- 
dhicken  abgewendet,  so  audert  sichdieKonvergenzder  Augen- 
axen.     Diese  nahem  sich  der  Farallelstelltiug." 

Heinricb  proceeds  without  critical  examination  to  accept  the 
peripheral  explanation  of  the  fluctuations,  not  recognizing  the 
fact  that,  on  Mtinster berg's  g^und,  so  soon  as  the  central 
factor  is  admitted,  this  interpretation  is  no  longer  possible. 

This  re\'iew  of  the  literature  affords  us  a  basis  for  distin- 
guishing three  views  regarding  the  fluctuations,  that  they  have 
a  central  cause,  that  they  have  a  peripheral  cause,  and  that 
they  have  a  purely  physiological  cause.  Each  of  these  is  open 
to  certain  criticisms. 

( 1 )  The  school  of  Wundt  finds  itself  in  the  unfortunate  posi- 
tion of  being  committed  to  the  interests  of  a  definite  theory. 
This  tbeorj',  notwithstanding  the  fact  of  its  great  ntility,  ia 
still  so  general  that  facts  referred  to  it  are  not  really  explained, 
and,  like  all  general  theories,  is  easily  disturbed  by  any  ap- 
parently antagonistic  fact.  The  consequence  is  that  its  sup- 
porters approach  every  question  with  a  certain  degree  of  pre- 
conception, which  shows  itself  in  the  present  case,  (a)  The 
variation  must  be  in  the  clearness  and  not  in  the  intensity  of 
the  sensation,  (b)  The  falling  away  from  clear  consciousness 
must  be  due  to  interference  and  inhibition  by  other  conscious 
elements,  (c)  The  explanation  must  be  predominantly  psy- 
chological. This  last  is  a  basis  of  a  very  valid  objection.  If 
the  phenomenon  is  to  be  viewed  purely  from  the  standpoint  of 
apperception,  there  is  nothing  to  determine  its  periodicity  but 
the  nature  of  the  conscious  elements  involved.  These  are  ad- 
mittedly of  very  unequal  importance  in  consciousness.  On  the 
other  hand,  the  fluctuations,  in  spite  of  their  variations,  show 
a  significant  degree  of  regularity.  This  would  predispose  one 
Immediately  to  look  for  some  rhythmical  physiological  process 
as  a  basts  of  explanation. 

The  peripheral  theory  of  Miinsterberg,  on  the  other  hand, 
has  the  advantage  of  being  at  first  sight  very  simple  and  plausi- 
ble.    But  to  grant  that  the  fluctuations  depend  entirely  upon 

»Di«  AufmcrksAtukcit  and  die  Funkticn  der   Sinnesorganc.  Zeit- 
Kbrift  fur  Psych,  a.  Phy».  d.  S.,  IX,  p.  J42. 


STUDIBS   PKOH   PSYCHOLOGICAI.   LABORATORY. 


3^" 


fatigue  in  the  accommodation  muscles  of  the  sense  organ,  is  to 
grant  the  previous  assumption  that  this  mechauism  is  relatively 
independent  of  the  central  factors.  No  such  isolation  seems  pos- 
sible. First,  muscular  fatigue,  after  the  researches  of  Mosso 
and  Lombard,  must  be  interpreted  as  exhaustion  of  the  inner- 
vating center.  If  it  is  replied  that  this  is  a  purely  reflex  process, 
then,  secondly,  we  may  adduce  the  well  known  fact  of  central 
control  of  reflexes.  This  was  definitely  proved  in  the  case  of 
the  eye  by  the  investigation  of  Heinrich  noted  above.  The 
primary  impulse  must  come  from  the  central  organs.  Further 
the  theory  may  be  questioned  on  the  basis  of  fact,  as  the  re- 
sults of  Pace's  experiments  show.  Our  own  work  on  Dr.  O. , 
mentioned  below,  enters  in  as  a  definite  disproof. 

A  theory  like  that  of  Lehmann,  besides  being  very  indefinite 
in  itself,  describes  processes  which  have  no  psychical  counter- 
part, so,  however  u.seful  it  may  be  in  other  directions,  does  not 
lend  itself  to  the  explanation  of  a  psychological  phenomenon. 

n. 

Our  experimental  work  took,  as  its  point  of  departure,  two 
facts  derived  from  former  investigations:  (a)  that  the  weight 
of  evidence  lay  decidedly  on  the  side  of  a  central  causal  pro- 
cess of  some  kind;  (b)  that  the  general  theories  of  the  atten- 
tion and  apperception  required  physiological  supplementation 
before  they  could  give  an  adequate  explanation  of  the  phe- 
nomenon. This  gave  a  determinate  direction  to  the  work.  It 
was  necessary, 

1.  To  make  an  accurate,  detailed  study  of  the  fluctuations  in 
order  to  determine  any  characteristics  manifested  in  their  actual 
process  of  occurrence. 

2.  To  study  the  connection  between  these  characteristics  and 
any  physiological  processes  that  might  be  found  to  influence 
them. 

The  experimeuts  were  begun  in  the  fall  of  1898,  and  con- 
tiiitied  for  the  greater  part  of  two  years.  The  following  per- 
sons acted  as  subjects  for  all  or  part  of  the  experiments:  ftrof. 
Pillsbury  (P),  Miss  Earhart  (E),  Messrs.  Vought  (.V),  Kirt- 
land  (K),  Stevens  (St),  Dr.  OHver  (O),  and  the  writer  (S). 
All  of  these  except  O.  had  had  considerable  training  in  psycho- 
logical methods  of  work.  None  of  them  except  Prof.  Pills- 
burj'  and  the  writer  had  any  knowledge  as  to  the  purpose  of 
the  investigation.  Each  subject  was  given  several  days'  train- 
ing before  his  results  were  treated  as  trustworthy.* 


*  Perhaps  no  kind  of  reactions  are  at  first  more  indeBnite  than  those 
in  this  field.  The  object  obtained  by  the  preiitninary  training  waa  the 
reflex  registratioo  of  all  the  fluctuations  and  the  exact  lionudarles  of 
each.  The  bent  teat  of  adequate  preparation  was  the  subject's  own 
leeling  of  satisfaction  with  his  reactions. 
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In  order  lo  carry  out  the  Erst  of  the  objects  indicated  above, 
it  was  necessary  to  obtain  the  fluctuations  in  series  of  suitable 
length.  For  this  purpose  a  long  horizontal  drum  was  used, 
covered  as  nsual  in  registration  experiments  with  smoked 
paper.  A  small  stand,  bearing  the  Marey  tambours  and  elec- 
trical markers,  was  moved  along  the  drum  by  a  threaded  rod, 
turning  uniformly  with  the  revolutions  of  the  drum.  In  this 
way  a  continuous  series,  lasting  as  long  as  ten  minutes,  could 
be  secured.  The  tambour  recording  the  fluctuations,  was  con- 
nected by  a  rubber  tube  with  another  tambour  pro\-ided  with  a 
pressure-key  which  was  operated  by  the  finger  of  the  subject. 
Time  was  recorded  by  a  Jacquet-Verdin  clock,  indicating  fifths 
of  a  second.  The  minimal  stimuli  used  in  nearly  all  the  ex- 
perimenLs  were  the  gray  rings  of  the  Masson  disk,  as  they  were 
found  to  be  most  suitable  for  continuous  series,  as  well  as  for 
furnishing  the  most  uuambig;iious  results.  The  disk  used  was 
of  white  cardboard  and  26  cm.  in  diameter.  Along  one  of  the 
radii  was  a  scries  of  carefully  outlined  black  spots,  each  of 
which  was  4  mm.  square.  The  distance  of  the  spots  from  each 
other  was  likewise  4  ram.  As  the  daylight  was  found  to  be 
exceedingly  variable  for  the  work,  the  reflected  light  of  an  in- 
candescent lamp,  carefully  shaded  from  other  parts  of  the  room, 
was  allowed  to  fall  upon  the  disk.  The  distance  of  the  subject 
&om  the  dbk  was  kept  uniformly  at  one  and  one-half  meters. 

1.    NoRHAt  Fluctuations. 

The  average  time-lengths  for  the  different  subjects  and  dif- 
ferent series  were  found  to  vary  within  such  wide  limits,  that 
our  original  intention  to  make  the  individual  fluctuations  as 
occurring  in  a  series  the  object  of  study,  soon  found  sufficient 
justification.  The  time  values  were  plotted  directly  on  cross- 
section  paper,  a  millimeter  to  the  fifth  of  a  second,  those  rep- 
resenting the  visibility  of  the  stimulus  being  above,  those  rep- 
resenting the  non-visibility,  below  the  horizontal  axis.  Dis- 
tance was,  of  course,  allowed  on  this  axis  for  the  lengths  of 
both,  reduced,  however,  to  seconds.  The  general  results  will 
be  tvidtnt  from  the  following  curve.  The  numbers  ludicate 
full  seconds. 

This  curve  is  taken  from  the  very  earliest  series,  but  the 
same  characteristics  are  shown  throughout.  The  character- 
istics are  evident. 

(i)  The  curves  representing  the  visibility  and  the  non- 
visibility  of  the  stimulus  do  not  remain  constant  but  vary  in 
approximately  definite  periods  of  two  kinds,  the  first  from  10 
lo  15  seconds,  the  second  from  60  to  80  seconds  in  length. 

(2)  These  variations  seem,  in  a  measure,  indepeudeat  of  the 
number  of  fluctuations. 
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Pic.  I.    Subject  P. 


(3)  The  periods  of  visibility  and  non-visibility  vary  their 
length  with  reference  to  each  other  not  in  inverse  but  in  direct 
proportion. 

(4)  In  general,  as  the  curves  approach  each  other,  that  is, 
as  the  periods  both  of  visibility  and  non-visibility  shorten,  the 
former  seems  to  be  relatively  greater  in  length  thajx  the  Utter. 

These  generalizations  are  based  upon  the  results  of  about 
forty  series,  of  which  the  short  section  reproduced  is  consid- 
ered representative.  While  these  data  afford  very  meager  evi- 
dence for  any  kind  of  general  conclusion.  stiU  they  give  cer- 
tain suggestions  which  it  may  be  pertinent  to  indicate. 

(a)  The  fact  that  we  find  in  addition  to  the  primary 
fluctuations  a  secondary  and  a  tertiary  period  regularly  recur- 
rent and  largely  independent  of  the  number  of  fluctuations, 
would  suggest  that  we  are  dealing  with  a  compoMte  pro- 
cess, .showing  the  influence  of  several  distinct  physiological 
rhythms. 

(b)  The  fact  that  a  period  of  visibility  is  attended  by  a  pro- 
portionally long  period  of  non-visibility  suggests  the  erroneous- 
ness  of  the  commonly  accepted  view  that  the  length  of  time  a 
stimulus  is  effective  in  consciousness  is  a  direct  measure  of  the 
eflBciency  of  the  attention.  If  we  can  assume  that  the  ratio  of 
at  tent  ion -efficiency  is  the  ratio  of  the  preponderance  of  the 
time-lengths  of  visibility,  the  converse  seems  to  be  the  case. 
The  most  effective  attention  is  attended  by  short  and  there- 
fora  rapidly  recurring  fluctuations.  This  position  is  sustained 
by  the  investigation  of  Taylor  carried  on  in  the  Michigan 
Laboratory  the  past  year.  The  experiments  were  sufficient  at 
any  rate  to  confirm  our  original  opinion  that  the  fluctuations 
are  of  central  origin  but  incapable  of  explanation  on  a  purely 
psychological  basis,  moreover,  that  the  investigation  of  the 
physiological  processes  involved  would  be  an  analysis  of  the 
groundwork  of  the  attention. 
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What  Marbe  designs  to  show  by  the  Table  is  that  the  efficient 
perceptiou  of  Uie  stimulus  varies  with  the  di>ilancc  of  the  ob- 
ject. He  found  the  same  true  with  variations  in  the  bright- 
ness of  the  object,  and  summed  up  his  conclusious  iu  the  for- 
mula that  the  fluctuatiou  lengths  are  a  function  of  the  intensity 
of  the  stimulus.  A  comparison  of  the  two  Tables  will  show 
that  our  results  are  in  close  agreement  with  his  except  that  in 
the  ergograph  series  the  periods  of  visibility  are  also  shortened. 
As  to  the  main  point,  as  shown  iu  the  last  colutnas,  there  is 
substantial  coincidence.  The  conclusion  from  this  is  that  mus- 
cular effort  has  the  same  effect  on  the  fluctuatious  as  an  in- 
crease in  the  intensity  of  the  stimulus. 

How  is  this  to  be  explained  ?  Without  anticipating  more  gen- 
eral theoretical  conclusions,  it  may  be  said  that  the  prot^ble 
explanation  is  the  same  as  that  of  the  increase  in  the  efficiency  o 
a  motor  activity  by  other  motor  activities.  In  other  words,  that 
impulses  emanating  from  motor  cells  act  upon  sensory  cells  by 
way  of  increa.sing  their  excitation.  It  is  probable  that  some 
of  Miinsterberg's  results,  e.  g.,  the  shortened  fluctuations  with 
rapid  breathing,  and  the  shortened  periods  of  non-visibility 
with  eye  movements  aud  quick  closing  of  the  lids,  can  be  ex- 
plained on  the  same  basis  as  being  due  to  the  exertion  of  eiTort. 
Another  apparent  effect  was  that  the  subject  could  see  the 
fainter  rings  at  the  periphery  of  the  disk  during  thedynam- 
ograpb  or  ergograph  series,  which  were  invisible  during  the 
normal  scries.  This  cannot  be  stated  positively  as  it  might 
have  involved  an  element  of  suggestion. 

An  additional  fact  that  may  be  noted  in  this  connection  is 
that  the  increased  efficiency  shown  in  the  ergograph  series  is 
the  same  as  the  lowered  limen  of  sensibility  under  the  condi- 
tion of  maximal  attention.  The  close  connection  between 
maximal  active  attention  and  strain  sensations  resulting  from 
motor  activity,  hardly  needs  to  be  indicate*!.  The  bearing  of 
the  general  questions  of  distraction  and  apperception  upon  what 
has  been  said,  will  be  noticed  in  a  later  connection. 

3.     RK1.AT10N  TO  V'aso-motor  Periods. 

The  investigation  to  this  point  has  been  concerned  with  what 
seems  to  be  merely  extraneous  influences  upon  the  course  of 
fluctuations.  The  question  now  arises  as  to  how  the  fluctua- 
tions themselves  are  to  be  explained.  Is  the  process  that 
causes  them  different  in  kind  from  the  processes  that  influence 
their  variable  lengths  ?  To  pass  over  now  to  the  purely  psy- 
chological view  of  apperception  would  be  a  violation  of  the 
common  psychophysical  assumption  of  parallelism.  Our  fur- 
ther experiments  answer  the  above  question  in  the  negative. 
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At  this  time  au  investigation^  was  being  carried  on  in  the 
physiological  laboratory  by  Professors  Lombard  and  Pillsbury 
relative  to  the  changes  in  the  rate  of  beating  of  the  normal 
human  heart.  Distinct  periodic  changes  in  the  pnlse  rate  were 
made  out,  which  were  found  to  stand  in  constant  relation 
partly  to  the  respiration  and  partly  to  the  Traube-Heriug 
waves.  The  only  possible  explanation  seemed  to  be  that 
various  impulses  notably  from  the  vaso-con stricter  center  flow 
over  and  act  upon  the  vagus  center,  the  effect  showing  itself 
immediately  in  an  inhibition  of  the  control  apparatus  and  cod- 
sequcnt  accelerated  action  of  the  heart. 

These  experiments  called  our  attention  to  the  approximate 
equivalence  in  time  existing  between  the  fluctuations  and 
changes  in  heart-rate,  and  at  the  same  time  showed  a  type 
of  nerve  activity  that  might  possibly  be  a  means  of  explana- 
tion. Since  the  changes  had,  as  indicated,  been  traced  to 
vasomotor  activity,  it  was  determined  to  try  the  fluctuation 
series  in  connection  with  the  vaso-motor  changes.  For  this  pur- 
pose it  was  necessary  to  alter  slightly  the  arrangement  of  the 
apparatus.  The  curves  were  registered  on  the  vertical  drum 
of  an  ordinary  kymograph,  driven  by  clockwork.  The  rate  of 
revolution  was  adjusted  so  that  the  fifths  of  seconds  indicated 
by  the  time*marker  were  just  distinguishable.  This  slow  move- 
ment required  a  sharply  outllued  registration  of  the  beginning 
and  end  of  each  fluctuation,  so,  instead  of  the  tambour  aud 
pressure-key.  an  electrical  marker  was  used.  An  ordinary 
telegraph  key  served  to  make  and  break  the  current.  The 
various  changes  in  blood-pressure  were  registered  by  means  of 
a  delicate  piston-recorder' connected  with  a  fiuger-plethysmo- 
graph.  The  point  of  the  piston-recorder  was  kept  on  an  ex- 
act vertical  line  with  those  of  the  time-marker  and  the  marker 
indicating  the  fluctuations.  The  plethysmograph  was  sur- 
rounded by  a  water-jacket  through  which  a  stream  of  water 
of  constant  temperature  was  passed.  This  arrangement  served 
to  register  the  pulse,  the  respiration  periods,  the  Traube-Her- 
ing  waves,  and  all  other  changes  in  volume.  The  record 
varied  with  the  different  subjects,  and  with  the  same  subjects 
under  different  circumstances.  At  one  time  the  pulse  only 
would  be  distinguishable,  at  another  time,  the  respiration  or 
Traube-Hering  waves,  so  that  it  was  oiJy  under  the  most  favor- 
able circumstances  that  a  record  of  all  the  chaugcs  could  be  se- 
cured at  once.  The  pointers  were  placed  on  the  same  line,  and  a 
direct  comparison  of  the  parallel  tracings  was  possible.  Atten- 
tion should  be  called  to  the  fact  that  this  method  of  experi- 

'  American  Jour,  of  Phys.,  Vol.  VII,  p.  201. 

'For  ft  descriptioD  of  tnia  insuumeiit  aud  iu  uses,  see  Amer.  Jour. 
oi  Phys.,  Vol.  VII,  p.  186. 
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nMnttn;  made  it  quite  imposaible  far  any  predispoatioa  oo  die 
port  of  the  subject  to  inflnwrr  the  Talidrty  of  tfae  results. 

The  tracings  reprodnoed  in  Figure  3  will  illustnte  the 
method  and  the  resnit  re«cbed  by  it  The  tq)per  cnrre  in- 
dicates time  in  secoods;  tbe  middle  one,  the  aeries  of  flactna- 
tiona,  tbe  raised  parts  corresponding  to  the  periods  of  viabtlitj; 
the  lower  shows  tbe  changes  in  Uood-preasttre,  only  tfae  pulse 
and  Tranbe-Hering  wares  being  distinguishable. 

F^.j,     OnS. 

The  coiDddence  of  tbe  periods  of  visibility  and  those  of  la- 
creased  blood-prcssoie  in  tbe  finger  is  immediately  evident. 
This  was  sohstantiated  on  subjects  P.  and  5.  by  about  fifty 
series  on  each.  The  reasim  for  such  an  extensive  experimental 
test  is  that  it  was  exceedingly  difficnlt  to  keep  the  circnlatory 
conditions  safficicntly  onifonn  to  obtain  a  continuoos  series  of 
Taso-motor  e&cts.  Tbe  lever  of  tbe  delicate  piston-reoonSer 
was  lowered  with  the  slightest  variation  in  cooditioos  of  sound 
or  light,  or  tbe  intmsJon  of  any  foreign  idea  into  tbe  sobject's 
coosdonsness.  In  estimating  the  results,  only  those  sections 
of  the  tracings  showing  distinct  waves  for  five  or  more  SDCce»- 
aive  periods,  were  treated  as  evidence.  Tbe  foOowing  m^hod 
wasotMcrved  in  reading  tfae  tracings.  The  plethysmograph  carve 
was  levelled  np  to  a  straight  line  directly  under  the  flnctnation 
curve,  by  means  of  dividers  separated  to  the  exact  length  of 
the  pistoD-rcoorder  lever.  This  made  it  possible  to  compare 
directly  the  two  curves  with  a  view  to  determining  their  cotn- 
ddence.  A  case  was  treated  as  one  of  coinddenoe  when  the 
period  of  visibility  began  during  tbe  rise  of  one  blood-pfessore 
wave  and  ended  before  the  beginning  of  the  next.  Every  case 
in  wbidi  the  period  of  visibility  began  during  the  decline  or 
reached  over  to  the  next,  or  in  which  there  was  a  fluctuation 
without  a  corresponding  blood-pressnre  wave  or  Kitf  versa. w^s 
treated  as  a  contrary  case.  The  general  estimation  of  the  read- 
ings, made  tinder  the  above  restrictions,  shows  the  following 
rate  of  coincidence  as  compared  with  all  the  cases: 

For  sobject  P.,  83%  in  106  cases. 

For  subject  S. .  goH  %  in  258  cases. 

The  presence  of  even  these  few  contrary  cases  might  throw 
doubt  upon  any  conclusion  based  upon  tlu  results,  but  it  must 
be  remembered  that  there  are  many  sources  of  interference 
quite  beyond  experimental  control.  There  is  always  the  pos- 
sibility of  a  slight  inaccnracj'  in  the  subject's  registration  of 
tbe  fiuctnations.  Again,  as  we  have  already  seen  reason  to 
believe,  there  are  probably  other  physiological  processes  that 
exert  an  influence  upon  the  length  of  the  periods. 

In  the  course  of  oar  experiments  there  appeared,  in  addition 
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follow  accurately  the  periods  of  respiration.  Theo  a  subject 
was  tried,  who  had  been  trained  before  but  not  used  on  ac- 
count of  the  extreme  shortness  and  constancy  of  his  fluctua- 
tions. Only  the  plethysmograph  was  used,  on  account  of  the 
possible  suggestion  that  might  be  given  by  the  pneumograph. 
The  result  showed  a  strong  pulse  tracing  and  an  extremely 
marked  respiration  wave.  There  was  little  or  no  indication 
of  the  Traube-Hering  waves.  The  fluctuation  periods  corre- 
sponded closely  with  those  of  respiration.     There  were  at  in- 

Fig.  6.  On  St. 
terrals  breaks  in  the  correspondence,  but  this  is  what  would 
be  expected  from  the  interference  of  the  longer  period.  When 
the  subject  was  questioned  at  the  close  of  the  work,  he  stated 
that  he  had  been  perfectly  unconscious  of  the  respiration  pro- 
cess, that  a  connection  between  breathing  and  the  fluctuations 
had  never  occurred  to  him. 

The  results  here  are  in  agreement  with  those  of  Lehmann 
who  found  in  the  case  of  minimal  electrical  stimulation  an 
almost  perfect  correspondence  between  the  fluctuation  and  res- 
piration periods.  The  ambiguity  in  his  method  of  explanation 
has  already  been  indicated. 

One  important  result  to  which  this  section  brings  us,  is  the 
complete  uselessness  of  attempting  to  establish  an  absolute 
value  for  the  fluctuations.  The  physiological  influences  that 
control  them  seem  to  difler  widely  with  the  various  subjects 
and  for  the  same  subject  at  diflerent  times.  This  probably  also 
accounts  for  the  disparity  in  time  values  obtained  from  diflfer- 
ent  sense  departments. 

The  general  results  of  our  experiments  would  show,  then, 
that  the  fluctuations  of  the  attention  are  in  close  connection 
with  at  least  three  physiological  rhythms.  That  in  most  sub- 
jects they  run  parallel  to  the  Traube-Hering  waves  of  blood 
pressure,  as  Exner  has  suggested  might  be  possible.'  That  in 
some  subjects  the  breathing  undoubtedly  plays  the  predomi- 
nant role,  and  that  in  one  subject  it  is  probable  that  there  is 
still  another  longer  wave  that  assumes  the  more  important 
place.  Furthermore,  even  in  the  subjects  whose  main  rhythm 
corresponds  to  the  Tranbe-Hering  waves  the  other  influences 
are  not  entirely  lacking.  As  Lehmann  found,  and  his  results 
are  confirmed  by  the  work  of  Taylor,  even  the  longer  atten- 
tion waves  tend  to  change  their  direction  at  a  definite  point  in  the 
respiration  rhythm.  Again,  careful  observation  shows  that  the 
breathing  rhythm  continues  to  bring  out  the  gray  rings  during 
the  time  occupied  by  the  trough  of  the  Tranbe-Hering  wave. 

'Bxner:  Entwurf  ru  einer  physiologischen  Erltaruajj  der  psychtsch. 
en  BrschciDUDgen.  p.  303. 
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On  the  other  hand  the  longer  waves,  whatever  their  origin 
may  be.  betray  their  influence  in  the  varying  lengths  of  the 
Bnctuations  corresponding  to  the  Traube-Hering  waves. 

The  interaction  of  these  varying  influences,  now  one,  now 
another  predominating  in  the  different  individuals  and  in  the 
same  individnal  at  different  times,  would  account  for  the  varia- 
tions in  length,  the  limits  of  which  have  been  set  by  Pace  as  3 
and  24  seconds. 

5.    Thb  Case  of  O. 

The  present  section  has  little  connection  with  the  above 
series  of  experiments,  but  should  be  appended  as  the  descrip- 
tion of  an  interesting  case  in  connection  with  the  old  discuft- 
sion  as  to  the  origin  of  the  fluctuations.  O  was  troubled  by 
cataract  in  both  eyes.  In  an  operation  taking  place  in  July, 
1890,  the  lens  of  the  right  eye  was  punctured,  resulting  in  de- 
generation. The  entire  lens  was  removed  jn  two  subsequent 
operations.  The  same  series  of  operations  had  been  begun 
upon  the  left  eye  which,  however,  is  not  yet  effective  for  seeing. 

Owing  to  circumstances  it  was  impossible  to  give  much  pre- 
liminary training,  or  take  a  very  extensive  series  of  experi- 
ments, so  the  reproduction  of  figures  will  have  only  a  relative 
value.     The  averages  found  are: 

Whole  Suctuation,  6,72  sec. 

Period  of  visibility,  4.89  sec. 

Period  of  non-visibility,  1.83  sec. 

The  main  point  of  interest  is  that  the  distinct  appearance 
and  disappearance  of  the  gray  rings  took  place  just  as  with  a 
person  of  normal  vision.  With  the  absence  of  the  power  both 
of, convergence  and  accommodation,  the  result  bears  conclu- 
sively upon  the  peripheral  theory  of  Miinsterberg.  and  espe- 
cially upon  Heinrich's  rather  dogmatic  support  of  it.'  It  again 
possesses  a  decided  advantage  over  the  results  of  Pac«  as  he 
could  never  be  absolutely  certain  that  the  atropiu  had  entirely 
destroyed  the  power  of  accommodation. 

III. 

That  nerve  cells  interact  in  some  way,  and  that  the  activity 
of  large  groups  of  them  can  be  focussed  in  definite  directions, 
is  an  assumption  that  lies  at  the  very  basis  of  all  psychological 
investigation.  So  long  as  no  question  as  to  how  Ibis  activity 
goes  on  is  raised,  the  assumption  is  granted  without  contradic- 
tion. The  existence  of  the  suitable  anatomical  structures  is 
suSicient  evidence  that  it  lakes  place.  One  definitely  proved 
physiological  fact  would  go  far  toward  settling  psychological 


*  Die  moderae  pbysiolosische  Psycboiogie  in  DcutftcbUnd,  pp.  125,  fi. 


3J2 


SLArGHTEB.: 


diflpotes  as  to  reinforcement  and  inhibition.  Tbere  are,  to  be 
mire,  a  few  special  kinds  of  nerve  activity  which  are  intelli- 
gible to  the  physiologist.  For  example,  (a)  the  transm^sion  of 
sensory  and  motor  impulses  from  one  neuron  to  another;  (b) 
the  inhibitory  control  of  certain  reflexes  such  as  those  of  mic- 
turition, parturition  and  defecation;  (c)  the  flowing  over  of  tm- 
pnlaes  from  a  sensory  to  a  motor  center,  such  as  the  fact  dis- 
covered by  Schafer  that  stimulation  of  parts  of  the  occipital 
and  temporal  cortex  is  followed  by  definite  movements  of  (he 
eye.'  Investigations  throwing  light  upon  the  influence  of 
psychical  states  upon  nervous  activity  are  scarce  but  not  en- 
tirely wanting.  For  example.  Lombard  has  shown  that  the 
knee-jerk  is  reinforced  by  attention,  mental  work,  mosic.  etc.* 
Our  own  investigation  of  the  vaso-motor  processes  and  vol- 
untary effort,  cannot  be  said  to  prove  conclusively  the  additional 
fact  that  the  activity  of  motor  cells  rcinfurces  the  activit>'  of 
sensory  cells,  because  one  of  our  terms  was  a  psychical  state 
probably  involving  a  number  of  factors,  but  the  connection  be- 
tween this  state,  primarily  bound  up  with  a  sensory  process, 
and  the  motor  activities  mentioned  is  unmistakable.  It  might 
be  argued  regarding  the  connection  with  the  vaso-motor  pro- 
cess that  the  increased  efficiency  of  the  attention  during  the 
period  of  visibility  is  due  to  the  increase  in  blood  supply.  This 
is  the  position  of  Lehmann,  in  the  way  of  which  there  are  cer- 
tain ver>-  definite  difficulties.  In  the  first  place,  Lehmann 
takes  as  the  basis  of  his  theory  the  fact  that  when  any  organ 
is  active  it  receives  a  larger  supply  of  blood.  From  this  he  im- 
mediately concludes  that  the  rhythmical  respiration  process 
alters  the  supply  of  blood  to  the  brain.  AH  that  can  be  con- 
cluded from  the  premise  is  that  the  alteration  is  in  the  supply 
o(  blood  to  the  respiratory  organs.  In  the  interval  it  may  go 
to  the  brain  or  may  not.  Again,  on  his  basis  the  impulse  which 
ser\'es  as  a  demand  for  increased  supply  must  originate  in  the 
activity  of  the  organ  itself.  Consequently  the  periodic  presence 
of  a  larger  amount  in  the  brain  assumes  a  prior  periodic  in- 
crease in  brain  function,  which  puts  the  problem  further 
back.  In  the  third  place,  without  attempting  to  dogmatize  on 
the  matter,  it  is  almost  safe  to  say  that  the  rhythmical  Traube- 
Hering  waves,  with  which  we  found  the  fluctuations  con- 
nected, are  not  the  result  of  a  specific  demand  from  any  part  of 
the  Ixxiy.  When  such  demand  is  made,  the  registration  of 
these  waves  is  interfered  with,  as  was  seen  in  our  experiments 
in  the  instant  fall  of  the  lever  when  effort  of  any  kind  on  the 
part  of  the  subject  took  place. 


'  Proceedings  of  the  Royal  Society.  1888,  Vol.  XLVIII. 
'  Attur.  your,  of  Ply.,  \.  1. 
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One  otlier  questiou  stauds  iu  the  way  of  our  making  a  defi- 
nite affirmation  in  regard  to  vaso-motor  activity,  viz.,  the  un- 
settled difference  between  the  positions  of  Mosso'  and  Howell 
concemiug  contrary  circulation.  If  the  supply  of  blood  iu  the 
brain  Is  the  reverse  of  that  in  the  body,  then  obviously  in  our 
case  some  cause  for  the  fluctuations  other  than  the  presence  of 
blood  must  be  looked  for.  On  the  other  hand,  if  the  circula- 
tion is  direct  in  both  body  and  brain,  the  blood  supply  factor 
may  enter  in.  But  granted  that  the  latter  view  is  correct,  the 
question  still  remains  as  to  whether  the  presence  of  more  blood 
has  any  effect  whatever  upon  the  function  of  nerve  cells. 

The  phenomenon  seems  most  explicable  when  put  on  the 
same  basis  as  the  fact  that  respiration  waves  are  found  in  blood- 
pressure  tracings,  and  that  both  respiration  and  vaso-motor 
effects  are  found  in  the  rate  of  the  heart.  That  is,  the  two  cen- 
ters, controlling  functions  of  enormous  importance  and  extent, 
must  originate  correspondingly  powerful  impulses,  and  these 
impulses  not  only  proceed  along  their  regular  paths  but  over- 
flow to  other  centers  and  are  transmitted  to  the  cortex,  there 
acting  by  way  of  added  excitation  upon  groups  of  sensory  cells. 
The  question  might  be  raised  as  to  whether,  granting  an  influ- 
ence of  some  kind,  the  impulses  reinforce  the  process  of  stim- 
ulation or  add  to  the  energy  of  the  cell.  The  question,  how- 
ever, is  not  important,  for  us  the  significant  point  being  that 
they  in  some  way  reinforce  t/te  fundional  activity  of  sensory  cells. 
We  have  already  indicated  the  fact  that  sensory  stimulation 
has  the  same  effect  upon  the  fluctuations  as  voluntary  effort. 
So  our  general  conclusion  would  be  that  the  activity  of  any 
group  of  cells  is  not  only  a  direct  response  to  the  stimulus, 
but  is  in  large  measure  dependent  for  its  efficiency  upon  the 
reinforcing  influence  of  other  groups  of  cells. 

An  objection  to  this  position  may  be  based  upon  the  ques- 
tion of  distraction.  According  to  the  Wundtian  position,  dis- 
traction, as  seen  in  the  apperceptive  struggle  of  ideas,  lies  at 
the  basis  of  the  fluctuations.  Eckener,  as  the  exponent  of  this 
position,  gives  a  long  list  of  the  possible  influences  claiming 
attention.  Prominent  among  these  are  mentioned  the  sensa- 
tions arising  from  the  general  stimulation  of  the  sen.se  organs 
disregarded  for  the  time  being,  The  objection  is  answered  by 
the  investigations  of  Miss  Hamlin'  and  Miinsterberg,'  who 
showed  that  these  influences,  so  far  from  being  detrimental  to 
the  activity  of  the  attention,  are  really  necessary  to  its  highest 
efliciency. 

These  results  are  in  entire  accordance  with  the  type  of  ner- 

'  Ueber  den  Kreislanf  des  Slates  im  menscliltcbea  Geliira,  1881. 
*Amer.  Jotir.  0/ Psy.,  VIII.  p.  I. 
•Par.  Rev.,  I.  pp.  39.  fif- 
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vous  activity  to  which  our  experiments  on  the  whole  seem  to 
point.  They  further  seem  to  furnish  the  best  method  by  which 
to  approach  the  general  question  of  apperception  and  the  mode 
of  its  activity.  The  view  which  regards  the  apperceptive  rela- 
tions of  ideas  as  based  entirely  upon  inhibition,  is  founded 
upon  a  kind  of  mental  mechanics  not  at  all  consonant  with  the 
facts  of  nerve  physiology.  Inhibition  is  certainly  one  of  the 
functions  of  the  nervous  system,  but  the  word  is  used  with  ref- 
erence to  the  effect  and  not  the  process.  Nor  is  the  position  in 
agreement  with  the  results  of  the  investigations  of  Miinster- 
berg  and  Miss  Hamlin  just  mentioned.  We  naturally  deal  with 
the  question  from  the  point  of  view  of  our  own  experiments. 
"WTiile  our  results  are  not  sufficient  to  warrant  the  final  affirma- 
tion of  a  theory  of  reinforcement,  still  the  facts  regarding  nerve 
function,  the  basis  most  needed  for  any  kind  of  theory,  point 
decidedly  iu  that  direction.  The  affirmation  of  the  importance 
of  this  side  has  been  definitely  made  by  Exner  and  others  of 
prominence.  The  view  makes  most  intelligible  the  fact  of 
unified  interactivity  of  conscious  elements,  and  at  the  same 
time  saves  us  from  the  difficulties  incideut  to  regarding  the  at- 
tention as  a  special  process. 

StTMMARV. 

The  results  of  the  investigation,  stated  generally,  are: 

1.  The  fluctuations  of  the  attention  do  not  depend,  as  for- 
merly affirmed,  upon  either  the  apperceptive  process  or  changes 
in  the  sense  organ. 

2.  The  periods  do  not  remain  constant  but  have  a  definite 
order  of  variation. 

3.  Voluntary  effort  shortens  the  fluctuationa  and  increases 
the  relative  efficiency  of  the  attention. 

4.  The  periods  stand  in  dose  relation  with  the  vaso-motor 
and  respiration  processes. 

5.  The  causal  process  is  physiological  in  nature,  and  prob- 
ably acts  by  way  of  a  reinforcement  of  the  activity  of  the  nerve 
cell,  not  indirectly  through  changes  in  nourishment,  due  to 
variations  in  blood  pressure. 


n. 

THE  EFFECT  OF  CERTAIN  STIMULI  UPON  THE 
ATTENTION  WAVE. 


By  R.  W.  Taylor,  M.  A. 


The  dominant  place  of  attention  in  consciousness  gives  great 
interest  to  all  experiments  along  that  line.  This  paper  deals 
with  one  of  the  minor  phases  of  the  duration  of  the  attention. 
Our  more  particular  problem  was  to  investigate  the  influence 
of  certain  stimuli  upon  the  length  of  the  attention  waves  in  the 
hope  that  the  results  would  throw  some  light  upon  the  much 
disputed  que.sttou  as  to  whether  the  waves  were  of  central  or  of 
peripheral  origin. 

The  Masson  disk  was  used  to  give  the  minimal  stimulus  neces- 
sary, as  it  is  at  once  more  easily  manipulated  and  the  results  ob- 
tained are  less  likely  to  be  influenced  by  distracting  stimuli  than 
if  a  minimal  sound  or  pressure  is  chosen.  lu  these  experiments 
the  disk  used  was  32^3  cm.  in  diameter,  and  bad  drawn  upon 
obe  radiu!^  15  dots,  each  5  mm.  long,  4  mm.  wide,  and  separa- 
ted from  each  other  by  spaces  of  5  mm.  The  fluctuations  were 
recorded  by  a  Marey  tambour  upon  the  horizontal  drum  de- 
scribed by  Slaughter.^  At  the  rate  used  a  single  record  lasted 
S^  minutes.  The  time  was  recorded  in  fifths  of  seconds  by  a 
Jacquet-Verdin  chronograph.  The  reagent  sal  at  a  distance  of 
two  meters  from  the  disk.  Pressure  upon  the  receiving  tam- 
bour marked  the  time  of  appearance  of  the  gray  lines,  and 
relaxation  of  pressure  tlie  time  of  disappearance. 

The  experiments  were  begun  in  February,  1900,  and  con- 
tinued until  June  of  that  year.  Mr.  Schiller  (S.),  Mr.  Bair 
(B.)  and  Miss  Earhart  (E. )  acted  as  subjects.  All  had  had 
some  previous  psychological  training,  and  were  careful,  inter- 
ested observers. 

We  shall  consider  the  results  obtained  from  S.  6rst.  The 
experiments  were  performed  by  taking  a  series  of  readings 
tinder  normal  conditions  lasting  over  a  period  of  three  or  four 
minutes,  and  then  one  or  two  series  of  readings  under  the  in- 
fluence of  difiereut  kinds  of  stimulation  during  the  last  four  or 
five  minutes.  The  stimuli  used  for  S.  consisted  of  the  pain 
from  an  induction  current  applied  by  dry  electrodes  to  the  left 

»  This  Journal,  p.  313. 
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band,  the  complex  set  of  impressions  obtained  from  smoldng, 
and  the  odors  of  balsam  and  ether.  The  induction  current  was 
adjusted  to  give  a  decidedly  painful  sensation,  but  of  course  it 
was  impossible  to  obtain  any  measure  of  its  strt:ngth  or  even  to 
keep  it  constant  during  the  experiments.  The  smoking  was 
peculiarly  pleasant  to  S.  as  he  had  been  an  iuveterate  smoker, 
but  had  abstained  for  some  mouths  before  the  experiments,  ft  is 
not  meant  that  this  gave  a  pure  .sensation  of  any  kind  or  that 
the  experiment  is  not  complicated  by  the  direct  narcotic  effect 
of  the  tobacco.  As  will  be  seen  in  the  discnssion  of  the  results 
we  are  concerned  only  to  show  that  the  attention  waves  re- 
spond to  various  influcuccs  in  much  the  same  way  that  the 
better  understood  physiological  rhythms  respond,  rather  than 
to  trace  accurately  the  effect  of  definitely  isolated  stimuli  upon 
them.  Only  one  tracing  was  taken  with  the  odors,  and  the 
odors  chosen  were  some  that  happened  to  be  on  hand,  and  are 
not  those  likely  to  give  the  most  typical  results.  The  same 
objection  is  of  course  to  be  brought  against  the  ether  as  against 
the  nicotine,  and  can  be  met  in  the  same  way.  The  results  ob- 
tained from  odors  are  only  of  value  in  conSrming  those  obtained 
ft-om  other  substances. 

The  results  of  the  experiments  on  S.  are  given  in  Table  I. 
The  first  ihree  colunms  show  the  time  in  seconds  of  the  visible 
period,  of  the  period  of  invisibility,  and  the  total  period  under 
the  normal  conditions.  The  second  series  of  three  columns 
gives  corresponding  values  obtained  during  stimulation  by  the 
induction  current,  and  the  third  series,  similar  values  while 
smoking.  At  the  bottom  of  the  Table  is  shown  the  result  of 
the  stimulatiou  by  the  different  odors.  Each  tracing  is  given 
separately  with  its  date,  that  the  variations  from  day  to  day 
may  be  noted.  Each  tracing  contained  from  eighty  to  ninety 
complete  waves,  and  the  Table  gives  the  results  of  850  observa- 
tions. Several  of  the  early  tracings  were  omitted  that  the 
training  might  be  nearly  constant  throughout. 

The  most  notable  fact  in  the  results  of  the  experiments  is 
that  the  length  of  the  total  wave  is  shortened  by  the  electrical 
stimulation.  It  is  also  noticeable  that  the  greater  part  of  the 
shortening  comes  during  the  period  of  visibility, — the  \isible 
period  is  decreased  in  length  more  than  a  second,  while  the 
period  of  invisibility  is  only  ^  sees.  less.  The  results  of 
'the  experiments  while  smoking  are  no  less  marked  than  in 
the  preceding  case,  but  the  changes  are  in  the  opposite  direc- 
tion. In  these  tracings  the  total  length  of  the  wave  is  very 
noticeably  increased,  but  iu  the  present  instance  the  increase 
is  entirely  in  the  visible  portion  of  the  wave,  while  the  period 
of  invisibility  is  actually  decreased.  These  statements  hold 
not  merely  for  the  average  as  a  whole  but  for  the  average  of 
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Tabi,e  I- 

Duration  of  Attention  Waves  in  Seconds. 

Rusent  S. 


Normal. 

IIFDUCrtOK  COKJtBMT. 

Whilk  Smokivo. 

TRACora  Date. 

Visible 

Visible 

Totnl 

Visible 

Not 
Vtstble 

Total 

^slblc 

N(rt. 
Titible 

Total 

Mar.  31     (8) 
Apr.     3  (11) 
Apr.     2  (12) 
Apr.    4  (15) 
Apr.    4  Ci6> 
Apr.  12  C18J 
May     2  C19) 

6-3 

45 

ll 

4.8 

6.3 

51 
3-8 

4-4 
4.0 

3-7 
6-5 

ir.4 

8.3 

"•2 

lo.S 

8.5 
11.8 

5-4 
4-7 
5.4 

U 

5-5 

3-7 
4.5 
4.8 

10.9 

9.2 

6.9 
6.0 

6.1 

3-7 
3-0 

5-2 
5.0 

10.6 

9.0 

'4-7 

II. t 

Average' 

6.0 

4-9 

lo.g 

4-5 

WITH 

STRER 

4-5 

9.0 

7.1        4-3      "-3 

WITR   BAI^AM 

May    a  (20) 

6.7 

6.7 

13.4 

JO 

5.4 

10.4 

3-3 

4.1 

7-44 

^tnctudcs  nortnal  of  lu  below. 

each  tracing  separately.  The  single  tracing  taken  with  odors 
as  .stimuli  shows  the  same  general  effect  as  those  taken  dur- 
ing the  stimulation  with  an  electric  current,  except  that  the 
results  are  even  more  marked.  In  both  cases  the  first  efTect  of 
the  odor  was  to  increase  the  length  of  the  stimulation,  but  the 
second  effect  was  to  shorten  it  very  greatly. 

When  it  comes  to  a  consideration  of  the  effect  of  the  stimuli 
upon  attention  efficiency  it  is  evident  that  the  results  given  in 
the  Table  do  not  afford  a  direct  means  of  comparison.  The 
length  of  the  entire  wave  varies,  not  merely  the  length  of  one 
part.  It  occurred  to  us,  therefore,  that  the  ratio  of  the  period 
of  visibility  of  the  gray  rings  to  the  period  of  their  invisibility 
would  afford  a  direct  measure  of  the  attention  efficiency,  under 
the  varying  conditions.  The  results  were  tabulated  in  terms 
of  this  relation  and  the  results  for  all  subjects  are  shown  to- 
gether in  Table  II.  The  figures  show  the  quotients  obtained 
by  dividing  the  period  of  visibility  by  the  period  of  invisibility. 

It  will  be  seen  in  the  table  that  the  effect  upon  the  attention 
efficiency  is  just  as  marked  and  nearly  as  constant  as  was  the 
effect  upon  the  length  of  the  attention  wave.  In  every  tracing 
■we  find  that  the  average  efficiency  of  the  attention  is  decreased 
during  the  electrical  stimulation  and  is  increased  during  the 
time  that  the  subject  smoked  except  in  the  case  of  No.  18. 
This  tracing  had  been  preceded  by  another  which  was  dis- 
carded becau.se  the  pneumograph  had  been  drawn  tight  enough 
to  be  uncomfortable.  As  S.  had  been  smoking  during  a  part 
of  that  tracing  the  second  indulgence  might  be  expected  to  be 
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Table  n. 

Efficiincy  of  Atlention  Measured  in  Ratio  of  Visible  to 

/nvisitle  Period. 

(Sobjects  S.,  £.  and  B.) 


S.  SvajacT. 

B. 

SlTSJBCT. 

B. 

S1FSJSCT. 

a 

1 

c  . 
5" 

B 
'n 

M 
B 

e 

•i 

li 

B 

E 

"5 

50 

8 

125 

97 

'3 

115 

'2^ 

2T 

236 

262 

II 

119 

1B7 

t4 

ISO 

»7 

22 

214 

*5i 

13 

126 

204 

24 

IS8 

IJJ 

23 

323 

284 

15 

I5» 

184 

as 

J51 

l»,l 

16 

170 

147 

18 

130 

73 

123 

19 

q6 

81 

20 

100 

-{ 

E>92 
B"8i 

Ave. 

"5 

102 

170 

Ave. 

143 

134 

Ave. 

223 

267 

<  odor  of  Btta«r.       ■  Odor  of  Balaaa. 

less  pleasurable.  The  snioking  also  bad  immediately  succeeded 
tlie  electrical  stituulalion,  aud  il  is  probable  that  there  had  not 
beeu  sufficient  time  allowed  for  complete  recovery  from  that 
effect.  The  two  odors  also  show  a  reduction  of  attention  effi- 
ciency, but  again  the  obser\-atious  are  so  few  in  number  that 
they  can  he  regarded  only  as  confirmatory  in  character. 

The  results  from  E.  show  variations  from  those  just  reported, 
and  are  on  the  whole  not  so  unambiguous.  The  results  as  re- 
gards the  length  of  the  waves  are  brought  together  in  Table 
in.  The  effect  upon  attention  efficiency  is  shown  in  Table  II 
above.  The  Table  itself  is  easily  understood  from  the  descrip- 
tions of  the  preceding  Tables. 

Ta.bi,k  III. 

Duration  of  Attention  Waves, 

E.  Subject. 


NilBMAL. 

With  Indcction  Cnasairt. 

No.  and  Date. 

Visible. 

Hot 
Vlribte. 

ToUI. 

Visible. 

Not 

Virible. 

Total. 

13  {Apr.  2) 

14  (Apr.  2) 

24  (May  7) 

25  {May  7) 

10.  t 
12.2 
19.4 
19.3 

S.8 

8.1 

12.3 

12.8 

18.9 
20.3 

31-7 
32-0 

14.6 
10,2 
18.9 

24.5 

11.9 

11.7 
M-3 
13-4 

36.4 
21.8 

33-2 
38.0 

Ave. 

15-3 

10.5 

35.8 

I7.I 

13.8 

30.0 
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It  will  be  seen  that  here  again  the  effect  of  the  electrical 
stimulus  is  well  marked  and  constaut  but  that  it  is  in  the  op- 
posite direction  to  that  shown  by  S.  There  is  a  decided  length- 
ening of  the  wave  rather  than  a  shortening.  There  is  evident 
in  these  tracings  the  unusual  length  of  the  attention  waves 
that  Slaughter  found  for  the  same  subject.  If  we  accept  his 
conclusious  that  the  attenliou  waves  of  E.  are  related  to  a 
different  physiological  rhythm  it  would  be  easy  to  explain  the 
apparent  anomalies  in  the  results  as  compared  with  the  other 
persons.  There  are  also  anomalies  in  the  eflect  of  the  stimula- 
tion upon  attention  efficiencies.  It  will  be  seen  that  in  two 
tracings  the  attention  efficiency  is  considerably  increased. while 
in  the  other  two  tracings  recorded  the  efficiency  is  very  mark- 
edly decreased.  These  anomalies  can  all  be  discussed  to  better 
advantage  after  we  have  considered  the  concomitant  effect  of 
the  current  upon  the  breathing  rhythm. 

Table  IV  gives  the  corresponding  results  for  B. 

Tablb  IV. 

Durtttion  of  AtUniion  Wavts. 

Reagent  B. 


No.  and  Date 

Df 

NaRKAU 

With  Imsuctidm 
CuasKMT. 

AFTES  SmiOI^TKUf. 

Trftdnf. 

V1<i]b1« 

StA 

Vltttble 

Total 

VmibU 

Not 
Visible 

Total 

^Vialble 

ToUl 

31  (May  3) 

22  [  May  4  ) 

23  (May  4) 

4-9 
6.0 
6,0 

a.t 

2B 

3.7 

7.0 

a.8 
8.7 

5.3 
6.8 
79 

3.0 
2.7 

2.8 

7.3 
1 0.7 

5-4 

3.8 

8.1 

Ave. 

5.6 

2-5 

8.1 

6.6     1    3.5 

91 

5-4 

2.8 

8.3 

Here  we  see  that  the  results  of  stimulation  are  again  marked, 
hot  are  in  every  case  directly  opposed  to  those  noticed  in  S.  In 
each  the  wave  is  slowed  and  the  attention  efficiency  is  increased. 
The  only  explanation  to  be  offered  for  this  result  is  that  B.  is 
of  a  very  phlegmatic  temperament  and  in  perfect  health. 

In  general,  then,  we  find  that  stimulation  by  the  induction 
current  affected  S.  by  uniformly  quickening  the  rhythm  of  the 
attention  fluctuation  aiid  decreasing  the  efficiency  of  the  atten- 
tion, for  B.  it  just  as  uniformly  slowed  the  rhythm  and  in- 
creased the  efficiency,  while  for  E.  the  wave  was  uniformly 
lengthened,  but  the  efficiency  was  now  increased,  and  now  de- 
creased. Smoking  (a  pleasant  stimulus)  lengthened  thewaves 
and  increased  the  efficiency  of  the  attention  for  S.  The  others 
were  not  tested  for  pleasurable  reactions  as  neither  smoked 
and  no  definitely  pleasant  stimulus  suggested  itself.  The  gen- 
eral results  are  just  a*  confused  as  have  been  the  results  of  re- 
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Tabi3  V. 
Comparative  Effect  of  Stimuli  upon  Attention  and  Respiration. 

Subject  S. 


No. 

VISIBLB 

Total. 

Attbhtioh 

PBSIOD. 

RXBPI&ATIOlf. 

BFPICIXIfCT, 

16 

Normal 

6.7 

3-9 

3-8 

170 

16 

Induction 

5-2 

3-8 

2.4 

136 

18 

Normal 

4.8 

3-7 

3-6 

130 

18 

Induction 

3-3 

4.5 

3-0 

73 

18 

Smoking 

6.1 

50 

6.5 

123 

19 

Normal 

6.3 

6.4 

5.2 

gS 

iq 

Induction 

3-8 

4.8 

3-9 

81 

20 

Normal 

6.7 

6.7 

t1 

100 

20 

Ether 

S-o 

5-4 

s 

20 

Balaam 

3-3 

4.1 

3-7 

Tabi^  VI. 

Effect  of  Stimulation  upon  Respiration  and  Attention   Waves, 

Subject  E. 


No. 

COKDITIOHB  OF 
QXPBRIMXNT. 

VlOIBLS 
PSHIOD. 

Not  V1UB1.B. 

TOTAI. 
RaSPULATIOIT. 

ATTBimOIT 
BFFICtBIfCy. 

24 
24 
25 
25 

Normal 
Indnction 
Normal 
Induction 

19.4 
I8.I 

19-3 
24-5 

12.3 

14-3 
12.8 

13-4 

5-7 
3-1 

3-7 
3-7 

158 

133 
151 

183 

Tablb  VII. 

Respiration  and  Attention  Waves. 

Subject  B. 


No.  OF 

Conditions  of 

Not 

TOTJU. 

Attertioh 

Tkacing. 

HXPBRIMEKT. 

V1SIBI.B. 

Rbbpikatiok. 

Spficibmct. 

21 

Normal 

4.9 

2.1 

3-2 

236 
262 

21 

Induction 

5-2 

2.0 

2.8 

22 

Normal 

6.0 

3.8 

3-5 

214 

32 

Induction 

6.8 

\l 

31 

253 

23 

Normal 

6.0 

4-3 

322 

23 

Induction 

7-9 

2.8 

2.7 

284 

23 

/AIiBrsilmiila-i 
I  tion  ccasBl  ; 

5-4 

2.8 

2.9 

196 

obtained  by  Slaughter  on  the  effect  of  voluntary  exertion,  it 
would  seem  that  we  may  distinguish  four  different  eflfects  of 
stimulation  upon  attention  waves.  The  stimulus  at  a  certain 
intensity,  or  with  some  persons,  shortens  the  length  of  the 
waves  and  lessens  efficiency,  other  stimuli  or  the  same  stimuli 
with  other  subjects  lengthen  the  waves  and  increase  efficiency, 
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Still  other  stimuli  or  the  same  stimuli  on  other  individuals 
lengtbeu  the  wave  aud  decrease  the  eSctency,  while  iu  still  an- 
other case  (voluntary  effort)  the  waves  are  shorteued  and  the 
atteutiou  efficiency  increased,  In  the  light  of  these  coutradictory 
results  it  would  seem  that  we  must  distinguish  carefully  be- 
tween the  two  difierent  aspects  of  the  atteution  and  must  de- 
cide that  the  two  effects  arc  not  due  to  the  same  agencies. 
If  we  should  consider  a  single  stimulus  in  its  varying  intensi- 
ties it  would  seem  tliat  the  Brst  influence  at  slight  intensities 
ia  to  quicken  the  respiration,  to  lengthen  the  vaso-motor  waves 
and  to  render  the  attention  more  efficient.  With  a  slight  in- 
crease in  the  stimulus  the  vaso-motor  waves  are  shortened, 
while  the  attention  is  rendered  more  efficient.  With  a  yet 
greater  increase  in  the  intensity  of  the  stimulus  the  vaso-raotor 
naves  are  shortened  and  the  attention  efficiency  decreased.  The 
respiration  rate  is  quickened  by  all  the  stimuli  that  we  used. 
This  series  would  account  for  all  of  the  results  except  two  trac- 
ings from  E.,  and  as  we  have  noticed  repeatedly  these  might 
be  accounted  for  by  the  fact  that  her  attention  waves  are  of  a 
different  nature  from  those  of  the  other  subjects. 

Physiologically  it  would  be  very  easy  to  explain  the  differ- 
ent reactions  of  efficieucy  and  length  of  wave  if  we  think  of  the 
reinfurceraent  from  the  medullary  centers  as  merely  marking  off 
the  rhythm  of  the  fluctuations,  while  the  variations  inefficiency  of 
the  attention  are  explained  as  due  to  direct  facilitation  or  inhibi- 
tion of  cortical  activity.  Then  the  rate  would  be  influenced  by 
all  the  factors  that  affect  the  vaso-motor  rhythm  just  as  the 
heart  rate  or  respiration  rate  is  affected,  while  the  efficiency 
would  need  to  be  explained  as  due  to  a  direct  reinforcement  or 
inhibition  of  the  sensor>'  cells  as  on  the  motor  side  the  knee- 
jerk  is  affected  by  all  sensory  and  motor  impressions.  It  is 
easily  conceivable  that  a  stimulus  strong  enough  to  shorten 
the  rhythm  of  the  vaso-raotor  center  would  merely  facilitate  the 
action  of  the  cortical  cells,  and  that  the  relative  susceptibility 
of  these  different  ce31s  would  vary  from  time  to  time  in  the 
same  individual  and  be  different  in  different  individuals. 

We  have  not  raised  the  question  as  to  whether  the  intensity 
of  the  stimulus  or  its  pleasantness  or  unpleasantness  is  respon- 
sible for  the  different  changes  that  we  notice,  and  our  results 
are  not  sufficient  to  decide  that  question.  We  can  at  least  as- 
sert that  the  feeling  tone  is  only  subsidiary,  for  we  find  that  a 
decidedly  unpleasant  stimulus  produces  the  .same  effect  upon 
B.  that  a  dcGnitely  pleasurable  one  has  upon  S.  These  and 
many  other  problems  are  suggested  by  our  results,  but  we  did 
not  have  time  to  go  into  them  sufficiently  to  furnish  a  basis  for 
discussion. 

If  we  turn  now  to  the  direct  bearing  of  our  results  upon  the  con- 
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troversy  as  to  the  nature  and  origtu  of  the  waves,  the  evidence 
is  much  clearer.  Tbe  main  thing  in  this  connection  is  that  the 
waves  are  influenced  by  external  stimuli  in  ver>'  much  the  same 
way  that  the  rhythms  of  heart  and  respiration  are  influenced. 
The  direction  of  the  influence  and  the  nature  of  the  stimulus 
are  matters  of  very  slight  concern  from  this  point  of  view. 
There  is  as  much  regularity  in  the  effects  as  there  is  in  the 
eflect  of  similar  stimuli  upon  either  of  the  physiological  rhythms 
or  upon  volume  changes  in  the  members. 

But  before  we  go  on  to  our  ot\ti  explanation  of  the  phe- 
nomena let  us  see  if  it  is  possible  to  explain  the  results  in  terms 
of  either  the  Miinsterberg*  or  the  Leipzig  theories.  First  as  to 
the  peripheral  explanation.  Is  there  any  likelihood  that  a 
rhythm  of  fatigue  and  recovery  in  the  muscles  of  accommoda- 
tion in  eye  or  ear  could  be  influenced  in  one  way  by  one  kind 
of  stimulus,  in  another  way  by  another?  There  can  of  course 
be  no  direct  eff"ect  upon  the  muscles  in  question,  and  even 
assuming  that  a  muscle  has  a  rhythm  of  fatigue  and  recovery 
that  is  of  such  short  duration  that  it  is  very  difficult  to  see  how 
it  could  be  affected  by  a  central  stimulus  in  tbe  ways  ob- 
served. Moreover,  if  there  were  direct  stimulation  we  should 
expect  it  to  show  uniformity  of  results.  As  the  action  must  be 
assumed  to  be  of  the  same  stimulus  upon  the  same  set  of  cells, 
the  results  from  different  individuals  and  at  different  times 
should  he  identical.  Were  the  peripheral  theory  uot  already 
refuted  by  other  facts  it  could  offer  no  explanations  for  the 
phenomeua  that  we  have  observed. 

A  very  similar  objection  would  hold  against  the  purely  cen- 
tral theory  of  Lange'  that  the  fluctuations  are  due  entirely  to 
changes  of  the  other  ideas  in  consciousness  at  the  time.  This 
would  go  far  towards  an  explanation  of  the  oscillations  in  reti- 
nal rivalry,  of  the  changing  interpretation  of  figures  in  am- 
biguous perspective,  and  of  the  direction  of  the  attention  in 
general,  but  there  is  nothing  at  all  in  the  ideas  to  account  for 
a  rhythm  of  any  kind.  If  we  lack  a  basis  for  an  explanation 
of  the  fact  of  rhythm,  we  all  the  more  lack  any  explanation 
of  the  changes  in  that  rhythm  under  the  influence  of  stimu- 
lation. 

The  simple  I,ehraann'  theory*  would  not  be  satisfactory  be- 
cau.se,  in  the  first  place,  lie  did  not  hit  upon  tbe  right  circula- 
tory rhythm  and,  in  the  second  place,  changes  in  blood  pressure 
alone  would  not  account  for  the  variations  in  the  efficiency,  as 
all  of  the  stimuli  used  would  produce  vaso- constriction  while 
we  see  that  they  now  reinforce,  now  weaken  the  attention. 

'  Beitriu;c  zur  exper.  Psvchologle,  II.  pp.  69,  fi. 

■PhU.  Stud..  IV,  pp.  39b.  fi.  *Phil.  Stud.,  IX,  pp.  66,  £F. 
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All  of  our  results  on  the  other  hand  become  intelligible  if  we 
accept  Slaiighter's'  conclusions  that  the  rhythm  of  the  at- 
tention depends  upon  the  re-enforcement  of  the  cortical  centers 
by  the  intermittent  discharges  from  Iht  medullary  centers  and 
add  to  hiscxplanatiou  the  staLcmeut  that  the  general  tone  of 
central  activity  is  raised  or  lowered, — thai  the  discharge  of  cor- 
tical cells  is  re-enforced  or  inhibited  by  the  action  of  external 
stimuli.  We  already  have  an  indication  of  the  effect  of  irrele- 
vant processes  to  re-enforce  the  attentive  processes  in  the  work 
of  Professor  Miinsterberg'  and  Miss  Hamlin'  on  distraction. 

One  interesting  subsidiarj-  result  of  the  work  in  correlating 
the  respiration  with  the  attention  wave  was  a  confirmation  of 
Lehmaun's  result  that  the  changes  in  the  attention  tended  to  come 
near  the  beginniug  of  inspiration.  Our  results  are  not  quite  so 
clean  cut  as  Lehmauu's.  but  for  both  S.  and  B.  the  great 
majority  of  the  changes  come  either  during  or  just  after  inspi- 
ration. For  S.  83%  and  for  B.  74%  came  within  less  than  one* 
half  of  the  cur^'e  following  the  beginning  of  inspiration.  For 
E.  again  the  results  are  not  clear,  but,  nevertheless,  rather 
more  than  half  of  the  changes  in  attention  fall  within  this  por- 
tion of  the  curve.  There  was  also  noticed  a  tendency  for  the  at- 
tention waves  to  cover  even  numbers  of  respirations  over  consid- 
erable inter\'als  of  time.  Most  frequently  for  S.  two  respiratory 
periods  corresponded  to  one  period  of  visibility  and  one  to  a  period 
of  invisibility.  This  changed  under  stimulation  to  one  respira- 
tory period  to  each  period  of  visibility  and  invisibility.  That 
there  should  be  some  such  more  or  less  definite  relation  follows 
as  a  corollarj-  from  the  fact  that  changes  tended  to  occur  at 
definite  times  in  the  respiratory  rhythm.  Both  relations  are 
easily  understood  in  the  light  of  Slaughter's  conclusions  that 
the  attention  waves  are  due  to  overflows  from  the  medul- 
lary centers  to  the  central  nervous  system  in  general.  Although 
the  respiratory  wave  is  not  strong  enough  in  itself  to  overcome 
the  Traube-Hering  vaso-motor  wave,  it  nevertheless  asserts  it- 
self at  the  begiuuiug  and  end  of  the  other.  If  the  mast  active 
part  of  respiratory  activity  comes  just  before  the  longer  wave 
is  becoming  sufficiently  strong  to  bring  the  gray  ring  to  conscious- 
ness, it  will  assert  itself  and  make  the  impression  visible  before 
it  otherwise  would  appear,  and  in  the  same  way  if  the  vaso- 
motor impulse  is  waning  during  the  period  of  inspiration  the 
respiratory  rc-enforcement  will  keep  the  rings  in  consciousness 
until  the  cud  of  its  period  of  activity. 

These  facts  have  some  bearing  upon  the  physiological  nature 
of  the  vasomotor  rhythm.     For  if  it  is  affected  in  one  way  by 

'^  Amer.Jour.  0/  Psy.,  Ksqnoted. 
'Psych.  Review,  I,  pp.  39,  ff. 
^Amer.Jour.  0/ Psych.,  VIII,  pp.  1,  ff. 
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the  stimuli  while  the  respiration  is  afiected  in  another  way^t 
can  hardly  be  regarded  as  originating  in  the  resioratory  center 
as  Hering  and  Mayer  have  suggested. 

StTHHAKY.. 

1.  The  length  of  the  attention  waves  is  increased  1^  stimuli 
of  slight  intensity,  diminished  by  stimuli  of  greater  intensity. 

2.  The  efficiency  of  the  attention,  as  shown  by  the  ratio  of 
the  period  of  visibility  of  minimal  stimuli  to  the  period  of  in- 
visibility, is  increased  by  slight  stimulation  and  decreased  by 
more  intense  stimnlation. 

3.  A  large  proportion  of  the  changes  in  the  attention  take 
place  during  or  just  after  inspiration. 

4.  The  results  of  the  experiments  as  a  whole  tend  to  confirm 
the  theory  that  the  attention  waves  are  due  to  overflow  e£fects 
from  the  vaso-motor  and  respiratory  centos  up(m  the  cortical 
centers. 

Our  results  suggest  that  the  Traube-Hering  and  other  circu- 
latory rhythms  can  be  more  conveniently  studied  in  man  in  their 
secondary  form  as  attention  waves  than  directly  by  the  plethys- 
mograph. 
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m. 

IS"  SENSATION  OF  MOVE  MENTOR  f GIN  ATE 
IN  THE  JOINT? 


By  W.  B.  Pn,LSBtf«T. 


Since  Goldscheider's  work  on  the  '  Muscle  Sense '  there 
seems  to  be  very  general  agpreement  that  the  joint  is  the  only 
or  by  far  the  most  important  source  of  the  sensations  that  in- 
form us  that  we  have  moved  the  members  of  the  body.  Almost 
no  question  has  been  raised  during  the  decade  that  has  elapsed 
as  to  the  absolute  completeness  and  exactness  of  his  results. 
During  the  last  few  years,  however,  the  conviction  has  been 
growing  upou  the  writer  that  some  of  this  work  needs  revision 
or  extension,  and  that  the  dominant  part  which  is  ascribed  to 
the  joiut  in  the  complex  is  not  definitely  proved  to  be  deserved. 

Goldscheider's  analysis  of  the  sensations  received  during 
passive  movement  makes  it  consist  (i)  of  the  sensations  that 
arise  from  the  rubbing  of  articular  surfaces,  together  with 
wrinkliug  of  the  capsule;  (2)  strain  upon  the  tendons  of  one 
set  of  muscles  and  relaxation  of  the  tendons  of  the  antagonists, 
and  (3)  change  in  the  form  of  the  muscles.  A  striking  dtver- 
gencc  in  the  facts  of  consciousness  from  what  this  analysis  sug- 
gests is  seen  iu  the  majority  of  subjects  who  work  with  the 
sensation  for  the  first  time  in  that  the  movement  seems  to  be 
noticed  first  in  the  wrist  or  fore-arm.  or  even  in  the  tips  of  the 
fingers.  A  passible  explanation  of  this  fact  in  terms  of  Gold- 
scheider's theory  might  be  offered  if  we  considered  the  sensa- 
tion in  the  wrist  merely  the  result  of  an  associative  projection 
of  the  joint  sensation  to  the  part  that  is  most  concerned  in 
the  movement.  This  would  bring  it  under  the  same  category 
as  the  projection  of  sensations  to  the  tip  of  the  pen  in  writing, 
or  to  the  end  of  the  cane  in  walking.  This  was  the  explanation 
that  was  offered  to  the  students,  and  that  for  some  time  seemed 
entirely  satisfactory.  On  one  occasion,  however,  it  was  sug- 
gested to  two  students  who  were  suspicious  about  this  explana- 
tion that  they  pass  an  induction  current  through  the  wrist  and 
see  if  it  had  any  effect.  It  was  supposed  that  there  would  be 
no  effect  of  any  kind,  but  on  the  contrary  it  was  found  that 
there  followed  nearly  as  marked  a  decrease  in  sensibility  as 
when  the  current  was  passed  through  the  elbow  itself  This 
obser\'ation  was  confirmed  on  severaJ  subjects  and  with  several 
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successive  classes  until  there  seemed  to  be  no  longer  any  doubt 
that  it  would  be  pro^tablc  to  work  over  the  field  again  in  spite 
of  the  general  acceptance  that  is  accorded  to  Goldscheider's 
conclusions. 

Experiments  were  begun  in  November,  1900,  and  continued 
until  the  following  January.  Mr.  Bair  (B. ),  Mr.  Stevens  (S.) 
and  the  writer  (P. )  acted  as  subjects.  All  had  had  some  pre- 
vious psychological  training.  Experiments  were  made  upon 
the  elbow  and  knee  joints  only.  The  apparatus  used  was  the 
ordinary  passive  movement  apparatus,  a  hinged  board  to  sup- 
port the  arm  which  was  raised  by  a  cord  that  passed  over  a 
pulley  fixed  in  the  top  of  an  upright.  To  avoid  the  uneven- 
ness  in  speed  that  is  necessarily  connected  with  moving  the 
board  by  hand  we  arranged  to  lilt  it  by  an  electric  motor.  The 
speed  of  the  motor  was  reduced  by  a  worm  gear  and  a  series  of 
pulleys.  An  ordinary  clutch  in  an  old  bit  of  shafting  served 
to  internyit  the  movement  of  the  board  without  stopping  the 
motor.  The  connection  between  shafting  aud  arm  board  was 
made  by  an  elastic  cord.  This  served  admirably  to  reduce  the 
jerk  at  starting.  The  slack  was  taken  up  gradually,  and  the 
movement  began  almost  imperceptibly.  When  once  started  the 
movement  was  at  a  constant  rate.  A  pointer  in  the  end  of  the 
arm  board  moved  over  a  millimeter  scale  on  the  upright  that 
supported  the  pulley  and  ser\'ed  to  measure  the  amount  of  the 
movement  of  the  arm. 

Ill  the  first  series  of  experiments  the  subject  sat  with  the 
arm  upon  the  board,  with  the  elbow  joint  just  over  the  hinge, 
the  clutch  was  adjusted  to  start  the  board,  aud  a  signal  was 
given  as  the  arm  began  to  rise.  This  time  for  giving  the  sig- 
nal was  adopted  after  several  trials  because  it  was  the  only 
one  that  permitted  a  constant  interval  to  elapse  between  the 
time  of  giving  the  signal  and  the  entrance  of  the  sensation  into 
consciousness.  It  could  not  be  given  when  the  clutch  was  ad- 
justed to  start  the  movement  because  it  was  impossible  to  keep 
the  amount  of  slack  to  be  taken  up  a  constant.  The  movement 
was  so  slow  (about  20'  per  second)  that  it  ordinarily  took 
about  two  seconds  for  the  movement  to  progress  far  enough  to 
be  noticed.  The  first  series  of  experiments  were  taken  with 
the  arm  normal,  then  a  series  was  taken  with  the  induction 
current  passing  through  the  elbow,  a  third  with  the  current 
passing  through  the  wri.st,  and  finally  several  series  with  both 
elbow  and  wrist  auEesthetic.  In  each  case  the  current  was 
pas.sed  as  nearly  as  possible  directly  through  the  joint  to  be 
experimented  upon.     The  results  are  collected  iu  Table  I. 

In  the  Table  the  first  pair  of  columns  gives  the  results  with 
the  normal  arm,  the  second  those  with  the  current  through  the 
elbow,  the  third  with  the  current  through  the  wrist,  and  the 
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last  with  the  current  through  both  wrist  and  elbow.  The  first 
column  in  each  pair  gives  the  number  of  experiments,  the  sec- 
ond, the  average  just  noticeable  movement.  It  will  be  seen 
that  in  every  case  there  is  a  very  noticeable  diminution  in  the 
sensitivity  to  movement  at  the  elbow  when  the  current  is 
passed  through  the  wrist.  In  one  case  the  minimal  movement 
is  considerably  less  than  when  the  elbow  joint  is  anaesthetised; 
in  a  second  case  is  slightly  less,  and  in  a  third  case  is  slightly 
greater,  but  in  no  case  is  the  average  movement  necessar>*  to 
produce  a  sensation  less  than  twite  as  great  as  that  required  in 
the  normal  arm.  A  confimxation  of  the  result  is  found  in  the 
fourth  scries  of  experiments  iu  the  fact  that  when  the  cur- 
rent was  passed  through  both  joints  at  oucc  there  was  a  marked 
decrease  of  sensitivity  as  compared  with  either  of  the  other 
conditions.  Any  suspicion  tbat  these  res-ults  may  be  due  to 
suggestion  or  may  be  artefacts  of  the  method  of  procedure  is  re- 
moved by  the  facts  that  the  sensitivity  decreased  constantly  as 
the  series  of  experiments  proceeded,  would  increase  again  if  for 
any  reason  the  experiment  was  resumed  after  temporary  inter- 
ruption with  the  current  cut  off.  and  that  the  anaesthesia  per- 
sisted with  dimiuishing  force  for  some  time  after  the  current 
had  stopped. 

The  same  series  of  experiments  was  repeated  with  the  knee 
joint.  In  these  experiments  a  ver>'  similar  apparatus  was  used  as 
for  the  elbow.  The  board  used  was  long  enough  to  accommodate 
the  lower  leg,  the  subject  lay  face  down  upon  a  table  with  the 
knee-joint  just  o%'er  the  hinge.  The  lower  leg  was  supported 
by  the  ktiee  and  the  toes  so  that  uo  other  parts  were  in  contact 
with  the  apparatus.  The  pasition  was  uncomfortable,  and  it 
was,  therefore,  necessary  to  give  the  subjects  frequent  rests  to 
prevent  excessive  fatigue.  The  discomfort,  however,  would 
affect  all  results  in  the  same  degree,  and  so  would  not  detract 
from  the  relative  correctness  of  the  results.  The  differences 
are  also  too  large  and  too  constant  to  be  accounted  for  by  any 
error  of  this  kind. 

The  experiments  were  repeated  for  the  knee  in  very  much  the 
same  order  and  with  the  same  results  as  in  the  preceding  case. 
The  results  are  shown  in  Table  II  below. 
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Here,  too,  anaesthesia  of  the  joint  distal  to  the  one  moved 
had  a  marked  efiFect  in  decreasing  the  sensitivity  of  the  latter. 
The  results  are  again  usually  not  so  great  as  in  passing  the 
current  through  the  moved  joint,  but  are  not  so  very  different 
from  it.  In  the  one  case  in  which  the  two  joints  were  anaes- 
thetised at  the  same  time  there  is  again  a  marked  increase  over 
the  effect  upon  either  alone.  For  P.  and  S.  this  series  was  not 
taken  as  the  other  two  wertf  in  complete  agreement,  and  did 
not  seem  to  need  coafinnation. 

Incideulally  in  the  series  with  S.  we  obtained  an  interesting 
comparison  of  the  sensitivity  of  the  skin  and  the  deeper  lying 
sense  organs.  S.  noticed  during  the  first  series  of  normal  experi- 
ments that  there  was  a  sensation  coming  from  the  skin  of  his 
toes,  and  feared  that  he  might  be  making  his  judgment  in 
terms  of  the  tactual  rather  than  of  the  kin^L-sthctic  sensations. 
When  the  experimenter  watched  carefully  it  was  seen  that  as 
the  member  was  raised  the  toes  were  forced  upward  along  the 
board  rubbing  the  skiu  as  they  moved.  This  movement  at 
times  amounted  to  as  much  as  two  millimeters  To  guard 
against  this  source  of  error  the  toe  was  first  placed  upon  a  dry 
sponge  which  moved  along  the  board  and  saved  the  toes,  which 
it  supported,  from  the  rubbing.  It  will  be  seen  in  the  second 
column  of  Table  II  that  the  only  result  of  this  arrangement 
was  actually  to  decrease  the  least  noticeable  movement,  Fear- 
ing that  there  might  stiU  be  some  sensation  from  the  skin  that 
enabled  the  judgment  to  be  made,  the  sponge  was  moistened 
and  connected  with  one  pole  of  the  induction  coil,  another 
electrode  was  placed  on  the  other  side  of  the  toes,  and  the  cur- 
rent passed  through.  It  will  be  seen  from  the  table  again  that 
the  result  under  these  conditions  gave  exactly  the  same  aver- 
age as  in  the  preceding  case.  The  sensation  firom  the  skin,  then, 
has  apparently  absolutely  no  infiuence  upon  the  judgment. 
Under  these  conditions  the  limen  for  the  tactual  is  either  higher 
than  or  identical  with  the  limen  for  the  kinacslhetic  sensations. 
The  subject's  imprcssioa  that  the  judgment  was  in  terms  of  the 
skin  must  have  been  due  to  the  fact  that  the  board  was  not 
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Stopped  quickly  enough  after  be  had  made  his  judgment  to 
prevent  overstepping  the  limen  for  the  tactual  sensations  as 
well  as  for  the  kinassihetic,  and  the  distinction  between  the 
sensations  that  came  before  and  those  that  came  after  the  judg- 
ment could  not  be  clearly  drawn.  These  experiments  with  cur- 
rent through  the  toe  would  also  remove  any  possibility  of  the 
effect  of  the  induction  current  being  due  to  the  distracting  effect 
of  the  pain.  Here  we  find  the  same  strength  of  current  actually 
resulting  in  an  increased  rather  than  a  decreased  sensibility,  if 
we  are  to  draw  any  conclusion  at  all  from  differences  so  slight. 

The  experitnenls  upon  B.  had  already  been  made  before 
these  obser\'ations,  and  in  the  light  of  them  it  did  not  seem 
necessary'  to  discard  the  earlier  ones.  The  experiments  on  P. 
were  aU  made,  assuming  the  results  obtained  with  the  current 
through  the  toe  as  the  standard  of  reference. 

Our  results  then  go  to  show  very  definitely  that  the  sensi- 
bility to  movement  in  elbow  or  knee  is  decreased  nearly  as  much 
by  passing  a  current  through  the  ankle  or  wrist  as  by  passing  it 
through  the  joint  that  is  concerned.  Our  next  question  is  as 
to  bow  this  fact  can  be  explained  in  the  hght  of  what  we  know 
of  the  sensory  nerve  supply  of  the  different  parts,  and  how  they 
can  be  brought  into  harmony  with  the  results  of  Goldscheider 
in  the  same  field. 

It  seems  evident  at  once  that  the  conclusions  of  Goldscheider 
that  sensation  of  movement  is  mainly  due  to  the  excitation  of 
the  sensory  endings  in  the  joints  by  the  rubbing  of  joint  sur- 
&ces  canuot  be  accepted  without  further  investigation  and 
modification.  Certainly  the  nerves  at  the  elbow  are  not  likely 
to  be  rendered  less  sensitive  by  the  passage  of  the  current 
through  the  wrist,  and  on  his  premises  there  seems  no  possi- 
bility of  any  other  explanation. 

I^t  us  turn  to  the  anatomical  facts  in  relation  to  the  distri- 
bution of  sensory  nerves  and  see  what  light  these  cast  upon  the 
subject.  The  undisputed  facts  as  to  endings  that  may  be  con- 
cerned is  first  that  there  are  highly  developed  sensory  endings 
thickly  scattered  in  the  tendons,  particularly  in  the  zone  of 
transition  from  muscle  to  tendon  (Huber  and  DeWItt,'  Golgi,* 
and  others),  that  there  are  sensory  endings  in  the  tissue  of  the 
muscle,  and  that  Pacini  corpuscles  are  found  embedded  in  adi- 
pose ti.ssue  t>etween  the  tendons  and  muscles,  and  are  particu- 
larly frequent  in  the  neighborhood  of  the  joints  (Rauber).' 


^A  Contribution  on  Nerve  Terminatioas  in  Neuro-tendinoQBOrKani: 
Joor.  pf  Comp.  Neurology.  Vol.  XH.  pp.  159,  ff. 

3  Sui  nervi  net  Undini  dell  ^uamo,  etc.  Metnor.  AeU&  R.  Accad.  delle 
Sc.  di  Torino;  Scrie  II,  Tomo  XIH,  j88o. 

•Untersuchungeu  Ueber  das  Vorkomtnen  u.  Bedeutung  d.  Vatcr- 
Bchin  KOrper,  Miinchen,  1863. 
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The  sensory  innervation  of  the  joint  is  not  so  definitely  made 
out  nor  so  free  from  disputed  points.  The  statement  so  fre- 
quently made  in  the  text-books  of  physiology  and  psychology 
that  the  joints  or  joint  surfaces  are  richly  supplied  with  sensory 
endings  seems  to  have  grown  out  of  Rauber's  discovery  that 
there  were  Pacini  corpuscles  in  the  neighborhood  of  the  joints. 
This  statement  was,  apparently,  at  first  taken  to  mean  indefi- 
nitely inside  or  outside  of  the  joint  capsule,  then  within  the 
capsule,  and,  finally,  on  the  joint  surfaces.  At  least  we  could 
nowhere  find  any  definite  statement  that  sensory  nerves  were 
found  on  those  surfaces,  and  where  any  authority  was  cited  for 
the  uerve  supply  of  the  joints  the  reference  was  to  Raubcr. 
Goldscheider  gives  no  authority  for  his  statement,  and  says 
definitely:  '  Eine  anatomische  Untersuchung  der  Innervation 
der  Gelenkendeu  ware  wiiuscheuswerth.'  Ivauhow'  fouud  sen- 
sory endings  iu  the  fascia:  and  the  capsules  of  the  joints,  but 
this  seems  to  be  the  only  well  established  histological  evidence 
of  sensory  endings  in  the  joints  themselves. 

In  the  same  article  Goldscheider^  attempted  to  prove  physio- 
logically that  the  joint  surfaces  were  sensitive,  but  with  poor 
success.  He  exposed  the  joint  surfaces  in  frogs  and  rabbits, 
and  stimulated  them  by  pres-sure  and  heat^  in  the  hope  that  he 
might  excite  respiralor>-  reflexes.  His  results  were  of  a  nega- 
tive kind.  He  did  call  out  reflexes  wheu  the  bone  was  cut 
away  to  expose  the  marrow,  but  with  the  uninjured  joint  surfaces 
there  was  no  definite  response,  that  could  not  be  interpreted  as 
due  to  the  transmission  of  the  stimulation  to  the  periost  or 
to  the  marrow.  He  concludes,  "  Dass  die  Gelenkfliiche  selbst 
empfindlich  sei,  hat  durch  die  Versuche  nicht  erwiesen  kiin- 
neu,"  but  adds,  "  Aber  auch  ohne  dieselbe  darf  wohl  die 
Bericbtigung,  die  Gelenkendeu  als  Substrat  einer  Sensation 
anzusehen,  bereits  anerkannt  werden."  The  grounds  upon 
which  he  rests  this  couclusion  in  theearlier  article  are:  first, the 
fact  that  the  sensitivity  is  reduced  by  passing  an  electric  cur- 
rent through  the  joints,  then  that  all  the  other  possible  sense 
organs  may  be  eliminated.— the  skin  because  a  superficial 
anaesthesia  does  not  diminish  the  sensitivity  to  movement; 
the  muscle  and  tendon  because  there  is  practically  the  same 
limeu  for  all  positions  of  the  limb  wliile  the  variations  in 
the  condition  of  the  muscle  must  take  place  more  rapidly  in 
one  position  than  in  another.  The  first  argument  we  are  pre- 
pared to  deal  with  later;  that  the  skin  does  not  serve  as  the 
organ,  may  pass  without  comment,  while  the  argument  that  it 

'On  Nerre  EndinRg  in  the  Connective  Tissue  Capsules  and  fasciae 
of  tnamiilia  (  Russian  ).     Dissertation,  Kasan,  1893. 

'Ueberdie  EmpGndlicbkeH  d.  Geleolcenden:  Gesamm.  Abhandlun- 
gen  II.  pp.  381,  n. 
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■EiBcie  nor  Bendoo, 


tokave' 


atioD  oalr  the  flcKocs.  and  fio  have  forgoaco  tbe  exteoaofB.  wlnck 
vonld  be  1  fleeted  in  thm  ofipoaie  wajr  in  all  remcte,  and  aerre 
to  csttflCcnct  any  "  K*g^iii»i-iti*»  to  be  cEpccted  ddbi  tfae  flexocs 
alone,  and  alio  to  have  overlooked  the  mnerifi  diaiwere  afr- 
taUied  aboot  tbe  jeiat  wbidi  do  not  serre  to  bend  it.  The  eri- 
dcnoe  tn  favor  of  the  joint  Mriacea  as  the  «eat  of  the  ifiiwrinn 
tbcD  is  reduced  to  tb«  fact  that  tbe  senshzritr  of  the  joint  fa 
redoced  wfacn  the  cnmst  is  paaaed  thniogh  it. 

Onr  reanlts  cannoc  caaUy  be  cxflMned  in  tenns  of  G<dd- 
achdder's  bjrpotheses,  bot  can  csaOy  be  brought  into  line  if  «e 
amnne  that  the  acnsaticxi  of  BoroBent  *w»giif  i—  tn  the  tendoB 
Offaaa  or  m  tbe  Paciniaa  cocpiiscSes  wbid  Kanber  descdbed. 
TUs  becom*  dearer  from  a  gUnoe  at  the  airangementof  ans- 
dcsand  tcndoos  that  mnfroaclbow  to  wrist,  Mdfroaikaeeto 
anlcie.  Hzny  of  tbe  Urge  ramdes,  both  flexor  aDd'estansor, 
have  their  origio  above  the  dbow  on  the  kmer  eod  of  tbe 
homenis  and  their  insertioos  at  tbe  lower  end  of  tbe  radios  or 
nhia,  in  the  metacarpa  or  even  in  tbe  phalanges  of  tbe  fingers. 
Tbe  oppcrtandoiis^  an  these  muscles  cross  tbe  elbow  joint, 
and  the  lupu  tendona  arc  thickly  gathered  together  at  the 
wiist.  Any  movement  of  tbe  arm  nrast  teod  to  rctaz  tbe  ten- 
sum  on  ooe  set  oTmtiacles  and  tendoos.  and  to  increase  that  oa 
the  other  set.  Very  similar  rdataoos  boU  for  the  lower  leg. 
The  aeosatiooB  that  are  produced  by  kheae  changes  in  tension 
would  come  from  abont  the  elbow  and  knee  in  part,  bot  also 
in  part  from  the  wrist  and  lower  fimann.  and  from  ankle  and 
lower  kg.  Anseithesa  of  either  set  of  tendons  would  then  be 
expected  to  prodnoe  a  decreased  aensiuvcaes!!  to  movement,  as 
we  fbood  in  onr  experiments.  Furtbcrmore,  we  should  expect 
that  tbe  corrcnt  through  tbe  elbow  and  knee  would  bare  tbe 
more  marked  efiecc,  as  the  tendons  at  tbe  lower  ends  of  the 
mufldcs  begin  to  appear  well  op  on  the  forearm  and  lower  leg. 
and  so  a  smaller  portion  of  their  length  would  be  affected  by 
tbe  cnrrent.  and,  secondly,  tbe  tendons  at  tbe  insertions  of  the 
muscles  of  the  upper  arm  and  thigh,  biceps  and  triceps,  e.  f.. 
would  be  affected  at  the  elbow  and  knee,  and  not  at  the  wrist 
or  ankle.  Another  set  of  organs  to  be  affected  are  tbe  Pacinian 
ooTposdes  described  by  Raober.  These  are  most  numerotis 
about  the  joints,  and  any  change  in  the  tension  upon  the  mus- 
cles and  tendons  would  also  change  the  pressure  upon  them. 
Altogether,  then,  our  results  would  be  satisfactorily  and  com- 
pletely explained  on  the  assumption  that  it  is  the  tendon  and 
moscle  organs,  not  the  joint  surfaces,  that  are  the  souroe  of  tbe 
sensations  of  movement. 

If  it  is  still  insisted  that  the  joints  are  sensitive  and  originate 
the  sensation,  it  is  only  possible  to  explain  the  redaction  of 
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sensitivity  by  the  current  through  the  wrist  and  ankle  on  the 
assumption  that  the  muscles  and  tendons  acted  as  cords,  and 
that  the  displacement  at  the  elbow  or  knee  produced  an  in- 
crease or  decrease  in  the  pressure  of  joint  surface  upon  joint 
surface  at  the  wrist  and  ankle.  Even  if  the  joint  were  ex- 
tremely sensitive  it  is  hardly  conceivable  that  the  tendons  could 
transmit  sufficient  energj'  to  produce  a  noticeable  effect  there 
without  exciting  the  delicate  sense  organs  in  their  tissue.  Par- 
ticularly would  this  be  the  case  if  we  consider  the  probability 
that  there  would  be  only  a  change  in  the  disposition  of  the 
pressure  upon  the  surfaces  rather  than  a  change  in  the  amount 
of  the  pressure. 

Looked  at  from  every  side,  then,  it  seems  ver>'  difficult  to 
avoid  the  conclusion  that  the  part  of  the  sensation  of  move- 
ment which  originates  in  the  wrist  is  due  to  stimulation  of  the 
tendon  organ.  If  we  are  forced  to  this  conclusion  iu  the  one 
case,  it  certainly  seems  easier  in  the  light  of  the  doubt  that  sur- 
rounds the  innervation  of  the  joint  to  assume  that  the  sensa- 
tion from  the  elbow  is  also  a  tendinous  or  muscular  sensation 
rather  than  one  from  the  joint.  The  forces  that  stimulate  the 
lower  tendon  are  at  work  in  even  greater  degree  in  the  upper, 
and  they  are  alone  sufficient  to  account  for  the  known  effects. 
Any  bringing  in  of  joint  sensation  would  at  the  least  be  en- 
tirely gratuitous.  What  part  the  sensory  endings  in  fasciae  and 
capsule  may  play  does  uot  appear.  However,  from  the  fact  that 
they  are  relatively  less  developed  than  the  tendon  and  muscle 
organs,  and  that  they  are  probably  less  favorably  situated  for 
stimulation,  it  would  seem  probable  that  they  have  a  minor 
lAIe. 

Smiu&RY. 

We  find  that  the  sensitivity  of  the  joints  la  decreased  by  in- 
duction currents  through  wrist  and  elbow  as  well  as  by  cur- 
rents through  the  joints  in  question.  This  fact,  together  with 
the  lack  of  anatomical  evidence  that  the  joints  have  sensory 
endings,  makes  it  probable  that  the  sensation  of  movement  is 
derived  mainly  from  the  tendon  and  muscle  rather  than,  as 
Goldscheider  thought,  from  the  joint. 
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The  material  here  presented  is  a  brief  summary  of  observa- 
tions made  in  the  spring  of  iSgg  on  the  ps>-chic  life  of  fishes  in 
captivity.  Its  chief  interest  lies  in  its  being  a  modified  repeti- 
tiou  of  the  famous  experiment  of  Mobiils  which  has  come  to 
be  regarded  by  some  as  one  of  the  fairy  tales  of  science.  Bate- 
son's  account  of  the  experiment  is  as  follows:' 

"  The  storj'  runs  that  pike,  having  lived  for  some  time  in 
a  tank  separated  by  a  glass  plate  from  another  in  which  small 
fish  were  living,  desisted  from  trying  to  catch  them,  and  on  the 
glass  plate  being  removed  never  attempted  to  do  so.  The  sug- 
gestion is  that  the  pike  had  come  to  believe  these  particular 
fish  to  be  under  special  protection." 

In  the  expenmeut  to  be  detailed  herein,  two  perch  {Perca 
Americana),  one  of  each  sex,  took  the  place  of  the  pike.  These 
fish  had  been  kept  in  the  laboratory  in  a  tank,  4x2x1  j4  leet 
in  size,  for  several  months  previous  to  the  test  given  below. 
During  all  this  time  their  only  food  had  consisted  of  live  min- 
nows two  or  three  inches  in  length.  On  beginning  the  experi- 
ment a  glass  partition  was  plac^  in  the  tank  and  their  food 
changed  to  angleworms. 

Instead  of  pennittiug  the  minnows  to  remain  in  the  divided 
tank  as  Mbbius  did.  I  simply  put  them  in  for  thirty  minutes, 
and  at  the  end  of  that  time  removed  them  again  and  gave  the 
perch  an  allowance  of  worms.  Experiments  were  made  in  this 
manner  three  times  a  week  for  nearly  a  month,  on  Mondays, 
Wednesdays  and  Fridays  between  the  hours  of  four  and  five 
o'clock  in  the  afternoon,  and  after  that  on  every  day  at  the 
same  hour.  In  all  experiments  after  the  very  first  the  observa- 
tions were  made  from  liehind  a  screen  through  a  narrow  slit. 

The  notes  taken  on  the  various  occasions  would  tell  the  story 
most  completely,  but  to  avoid  unnecessary  repetition,  they 
have  been  condensed  in  the  description   following.     On  April 

'  W.  Bateson  :  The  Sense-Organs  anil  Perception*  of  V\t)x^,  Journal 
of  the  Marine  Biological  Association,  N.  S.  1890, 1,  225-356  ;  see  fspc- 
cially  p.  243.  Tlie  original  account  ljy  M6l>iu*  in  the  Zeitschr.  Gt- 
samml.  Naiurwiss.,yi\.\\,  1873,  pp.  89-91.  hat.  I  regret  to  sny.  not 
been  accessible  to  me.  The  same  cxpcrimeut  is  cited  by  Darwin  in 
the  Descent  of  Man,  pp.  75-76,  with  a  reference  Die  Bewcgungen  der 
Thierg,  etc.,  1873,  p.  11. 
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2ist,  the  first  day,  I  note:  Two  minnows  were  placed  in  the 
tank  at  4.50  p.  m.  The  perch  immediately  began  rammtug' 
the  glass  to  get  at  them.  Their  actions  became  more  violent 
as  the  minnows  approached  the  partition.  They  ceased  their 
butting  and  swam  away  from  the  glass  for  a  few  seconds  after 
seven  minutes  of  continuous  effort.  A  second  trial  lasting  one 
minute  followed,  and  ibis  was  followed  in  turn  by  still  shorter 
periods.  Greater  energy  w^s  shown  always  when  the  minnows 
turned  their  heads  toward  the  perch,  as  it  is  only  when  they 
are  "  hea^  on  "  that  the  latter  strike.  At  4.55  the  female  was 
showing  what  seemed  to  be  signs  of  anger,  and  was  striking 
the  glass  hard.  During  all  the  subsequent  trials  she  was  the 
more  persistent  of  the  two,  and  several  times  seemed  to  show 
signs  of  rage,  lashing  the  glass  partition  savagely.  By  6ve 
o'clock  both  perch  had  left  the  glass  and  seemed  to  have  given 
np  the  attempt  completely.  At  this  stage  the  minnows  were 
removed  and  the  perch  fed. 

At  the  next  trial  their  effort.s  were  not  so  long  continned  nor 
so  violent  as  on  the  first  day,  and  the  further  history  of  this 
part  of  the  experiment  varies  but  little,  the  time  and  energy 
spent  at  the  glass  fluctuating  somewhat  from  day  to  day,  de- 
pending perhaps  in  some  degree  on  the  keenness  of  their  hun- 
ger. Their  efforts  on  Mondays  were  noticeably  more  deter- 
mined than  on  Wednesdays  and  Fridays,  because,  it  would 
seem,  of  the  added  day's  fast.  They  never  failed  to  try  for  the 
minnows  to  some  extent,  especially  during  the  first  half  of  the 
thirty  minute  period,  but  with  waning  energy  and  persistence. 
In  this  manner  the  trials  proceeded  for  a  month.  On  May  22nd 
I  note:  They  pay  no  attention  to  the  minnow  till  some  time 
after  I  have  placed  myself  behind  the  screen.  They  are  less 
demonstrative  than  on  any  previous  Monday. 

I  uow  determined  to  admit  tlie  minnow,  and  after  the  appe- 
tite of  the  perch  had  been  dulled  a  very  little  with  worms,  the 
partition  was  removed.  The  minnow  swam  around  with  the 
perch,  over  and  between  them.  Having  lost  its  own  mate,  it 
perhaps  sought  companionship.  The  male  paid  not  the  slight- 
est attention  to  it.  The  female,  whose  persistence  at  the  glass 
has  been  noted,  moved  toward  it  several  times,  but  whether 
from  curiosity  or  with  hostile  intent  could  not  be  dclermiued.  She 
did  it  no  harm  however.  On  succeeding  days  the  minnow  was 
admitted  in  the  same  way,  and  the  actions  of  the  perch  toward 
it  were  closely  observed.  On  the  second  occasion  they  had 
been  fed  little  and  were  still  hungr>'.  The  minnow  hovered 
near  them  as  if  for  companionship,  but  all  the  time  was  a  little 
wary.  Several  times  they  started  to  stalk  it,  but  when  within 
a  short  distance  of  its  head  would  turn  aside,  the  impulse  being 
plainly  inhibited  in  the  face  of  repeated  opportunity.     In  the 
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subsequent  trials  the  perch  were  unfed.  Their  action,  never- 
theless, was  always  much  as  has  been  indicated.  Sometimes 
they  would  swim  around  the  aquarium  apparently  quite  indiffer- 
ent to  the  miuDow,  which  accompanied  them,  but  the  sight  of 
it  moving  in  front  of  them  would  often  stimulate  the  truncated 
attack  already  described. 

The  form  of  the  experiment  was  now  somewhat  changed,  be- 
ing performed  aa  nearly  as  possible  after  the  manner  of  Mobius. 
The  minnows,  the  one  used  before  and  a  new  one,  were  left 
for  a  week  in  the  tank,  separated  from  the  perch  by  the  glass. 
The  latter  ceased  almost  entirely  to  touch  the  glass,  although 
quite  frequently  they  took  a  position  near  it  and  watched  the 
minnows  playing  on  the  other  side  within  two  or  three  inches 
of  them.  Their  conduct  when  the  partition  was  removed  was 
exactly  similar  to  that  in  the  previous  experiments. 

Bateson,  in  the  article  above  mentioned,  suggests  that  the 
result  of  the  experiment  of  Mobius  may  have  been  wrongly  in- 
terpreted, and  that  "  the  explanation  should  be  referred  to  that 
paradoxical  instinct  which  is  widely  developed  among  animals 
of  many  kinds,  in  obedience  to  which  they  occasionally  do  not 
eat  or  molest  those  with  whom  they  are  constantly  associated.  It 
is,  of  course,  this  unexpl.iined  instinct  upon  which  the  '  happy 
family  '  of  the  travelling  showman  is  constructed."  In  the  case 
of  these  perch,  however,  the  "happy  family"  theory  will 
hardly  serve.  The  perch's  whole  attitude  is  expressive  of  a 
desire  to  catch  the  minnow,  a  task  which  ha.-*  come,  howe\'er, 
to  be  regarded  as  hopeless.  Such  an  explanation  is  also  made 
less  plausible  by  the  fact  that  diflferent  minnows  of  different 
size  were  tried  in  the  course  of  the  experiment.  And,  indeed, 
habituation  by  constant  as.sociation  is  hardly  to  be  considered 
here;  for  the  minnow,  at  least  in  the  first  series  of  experiments, 
was  exposed  to  the  sight  of  the  perch  but  a  short  time  each 
day,  and  at  the  period  of  greatest  hunger,  which  furnishes  in 
itself  the  strongest  possible  stimulus,  not  to  the  production  of 
feelings  offriendliness.butto  the  calling  forth  of  savage  instincts. 
That  they  were  acting  under  the  suggestion  of  their  previous 
failures  seems,  in  the  light  of  the  facts  ohserved,  the  most 
reasonable  explanation.  The  following  incident  is  confirmatory 
of  this.  Toward  the  close  of  the  work,  when  the  perch  had 
ceased  to  bump  the  glass  in  their  efforts  to  reach  the  minnows, 
some  angleworms  were  thrown  into  the  tank  on  the  side  of  the 
partition  opposite  the  perch  and  lay  squirming  on  the  floor. 
The  fish  dashed  violently  against  tlie  partition  in  their  effort  to 
reach  them,  and  beat  the  glass  energetically  for  some  time. 

Their  behavior  in  the  presence  of  &  strong  suggestion,  coun- 
ter to  their  newly  acquired  habit,  also  militates  against  the 
view  offered  by  Bateson.     About  the  end  of  the  third  week, 
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while  attempting  to  remove  one  of  the  minnows  from  the  aqua- 
rium, it  slipped  through  a  crevice  at  one  end  of  the  partition 
into  the  part  occupied  by  the  perch,  and  dashing  directly  to- 
ward them  in  it.s  flight  wati  snapped  up  like  a  flash.  The  rapid- 
ity of  its  movement  was  probably  the  prime  iuceutive,  and 
called  out  the  normal  tendency  to  strike,  before  the  later  ac- 
quired inhibition  could  come  into  action.  This  minnow,  or  its 
mate,  had  gained  entrance  to  the  perch  in  the  same  way  a  few 
days  previously,  but  in  this  case  in  a  less  exciting  manner.  The 
perch,  aside  from  the  female's  nudging  its  tail  twice,  paid  no 
attention  to  it,  although  it  swam  around  them  and  under  their 
very  noses. 

The  reslraiuiug  influence  under  which  they  were  acting  was 
again  broken  a  few  days  later.    Circuni stances  made  necessary 
the  omission  of  the  test  till  two  days  after  the  regular  period 
had  passed.     They  were  therefore  wild  with  hunger  and  the 
opportunity  for  observing  a  conflict  of  impulses  was  of  the 
best.      The  minnow  was  admitted,  and  at  first  was  treated 
much  as  on  other  occasions.     After  a  few  moments,  however, 
being  evidently  impelled  by  hunger,  the  perch  became  more 
demonstrative  toward  it,  but  restrained  themselves  from  .strik- 
ing, so   long  as  it   quietly   avoided    them.      Finally,  however, 
being  followed  into  a  corner,  it  made  a  quick  dart  to  escape, 
and  this  was  apparently  all   that  was   required  to  wake   the 
sleeping  instinct,  and  a  savage  chase  began  which  must  have 
ended  fatally  to  the  minnow,  had  I  not  separated  them.     The 
perch  were  thoroughly  aroused  and  all  effect  of  their  training 
seemed,  for  the  time  being,  to  be  lost.     A  few  more  bumps  at 
the  glass  during  succeeding  trials,  however,  restored  the  inhi- 
bition,and  the  final  test  made  a  little  later  showed  it  to  be  quite 
6tmly  impressed  upon  them.  The  minnows  were  removed  from 
the  sight  of  the  perch  for  five  days.     To  ascertain  whether  any 
effect  of  the  training  yet  remained,  they  were  then  put  directly 
into  the  compartment  with  the  perch  which  had  eaten  nothing 
for  two  days.     It  was  plain  to  the  observers  that  the  behavior 
of  the  latter  had  been  greatly  modified  by  the  course  of  educa- 
tion to  which  they  had  been  subjected.     The  first  minnow  put 
in  soon  attracted  their  attention.     Their  interest  increased  as 
they  followed  it  about,  aud  the  female  began  to  strike  at  it 
with  growing  boldness,  and  getting  it  into  a  corner  finally  se- 
cured it.     The  second  minnow  was  greatly  desired  by   the 
male,  but  he  seemed  utterly   inefficient.     He  would  trail  it 
around  and  at  times  make  feeble  darts  at  it  and  then  give  up 
the  attempt  for  the  moment.   In  this  way  he  was  seen  to  nag  it 
for  nearly  an  hour.  On  returning  to  the  tank  afler  five  hours  the 
minnow  was  found  swimming  near  the  perch  entirely  unmolested. 
The  male' s  experience  had  apparently  so  far  inhibited  his  natural 
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reaction  that  he  had  ceased  to  try.  As  Paulsen  remarks  of  the 
pike  in  Mobiiis's  experiment,"  he  had  inaiiifestly  made  a  law  of 
nature  for  himself."  A  strike  at  the  minnow  had  come  to  mean, 
a  bump  on  the  nose  for  him. 

In  regard  also  to  the  general  educability  of  fishes  my  observa- 
tions are  at  variance  with  those  of  Bateson  Hesays  with  regard 
to  the  persistence  with  which  the  fish  in  the  tanks  of  the  Marine 
Biological  Associon  beat  the  glass,  and  their  slowness  to  profit 
by  experience  or  to  form  associations:  "  None  of  the  fish  seem 
to  get  any  lasting  appreciation  of  the  nature  of  the  plate  glass 
waU  of  the  tank.  The  same  fish  will  again  and  again  knock 
the  head  against  the  glass  in  trying  to  seize  objects  moving  on 
the  other  side.  After  repeated  attempts  to  take  food  on  the 
other  side  of  the  glass  they  wiU  desist,  but  some  of  the  oldest 
inhabitants  (plaice,  pollock  and  bream)  which  have  been  liv- 
ing in  the  aquarium  for  about  a  year,  will  perseveringly  try 
again  the  ucxl  time."  This  was  not  the  case  with  the  perch 
under  discussion.  'UTjile  these  fish  did  not  entirely  cease  strik- 
ing the  glass  during  the  time  when  the  trials  were  but  thirty 
minutes  long,  their  attempts  grew  ver>-  much  more  infrequent 
and  their  blows  feebler.  Later  in  the  changed  form  of  the  ex- 
periment, becoming  accustomed  to  the  sight  of  the  minnows, 
they  gave  up  striking  the  glass,  merely  continuing  to  watch 
them.  This,  in  connection  with  their  conduct  toward  the  min- 
nows when  the  glass  was  removed,  suggests  that  they  have  at 
least  a  strong  temporarj'  appreciation  of  the  obstacle. 

Another  proof  that  they  had  formed  a  firm  association  with 
regard  to  it  may  be  taken  from  the  notes.  On  April  2i5t  the 
partition  which  had  been  in  position  for  several  days  was  re- 
moved and  the  perch  driven  toward  the  place  previously  occtJ- 
pied  by  it.  On  reaching  it  they  stopped  and  turned  back.  "On 
May  4th,  glass  removed  in  order  to  clean  tank,  but  waited  to 
see  if  fish  would  cross  the  line.  The  mate  swam  out  to  the 
place,  stopped,  made  little  bumps  forward  as  if  expecting  to 
strike  the  usual  obstruction,  and  was  plainly  at  a  loss.  He 
then  turned  and  swam  down  as  if  following  the  glass."  Ten 
days  later  with  the  same  conditions  they  swam  out  to  the  mark 
several  times,  then  turned  and  swam  back.  So  on  a  later  occa- 
sion when  the  gla.ss  was  taken  out  they  turned  three  times  at 
the  mark,  but  finally  crossed  in  a  hesitating  manner. 

During  the  period  in  which  they  had  lived  on  minnows  the 
perch  remained  indifferent  to  man,  but  when  their  diet  was 
changed  to  angleworms  they  began  to  take  such  a  deep  inter- 
est in  the  experimenter  that  it  was  necessarj'  to  use  a  screen  in 
the  trials.  This  added  considerable  interest  to  the  study,  es- 
pecially as  regards  their  memor>'  and  time  sense.  After  releas- 
ing the  minnows  the  experimenter  took  his  place  behind  the 
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screen,  viewing  Ihe  movements  of  tbe  fish  through  a  narrow 
slit,  and  they  saw  nothing  of  him  for  thirty  niiuules.  During 
this  period,  however,  he  was  not  forgotten.  The  first  half  of 
the  time  was  pretty  fairly  divided  between  the  minuow  and  the 
screen.  As  shown  by  my  notes  a  marked  change  took  place 
in  the  last  half  of  the  half  hour  period.  They  spent  a  larger 
and  larger  portion  of  the  time  gazing  out  toward  the  screen. 
Circling  the  tank  rapidly  a  few  times  with  growing  excitement 
they  would  return  to  the  spot,  snappiug  their  jaws  and 
flirting  their  tails,  till  toward  tbe  close  of  the  period  thqr 
had  attention  for  little  else  than  the  appearance  of  the  man  be- 
hind the  screen.  The  time  sense  here  exhibited  is  probably  in 
large  part  a  feeding-time  sense;  they  remembered  with  their 
stomachs.  The  rhythmic  recurrence  of  intenial  sensations  due 
to  a  regular  feeding  time  may  well  account  for  the  form  of 
memory  here  involved. 

The  same  hunger  memory  might  possibly  help  to  explain 
the  stories  of  fish  coming  regularly  at  the  sound  of  a  bell  to  be 
fed,  Bateson  found,  in  the  study  before  referred  to,  that  most 
fish  hear  little  or  nothing  of  sounds  in  the  air,  but  are  aflfected 
by  vibrations  of  the  water  and  earth  near  it.  The  subject  has 
also  been  carefully  studied  by  KreidP  and  by  Lee,'  whose  ex- 
periments are  iu  agreement  with  his.  Lee  thus  summarizes  the 
case  as  presented  in  Kreidl's  second  paper:  "  Kreidl  explodes 
the  oft  repeated  tale  of  hearing  by  fishes  that  come  for  their 
food  at  the  sound  of  a  bell,  by  investigating  carefully  the  action 
of  trout  at  the  famous  old  Benedictine  monasterj*  in  Krems, 
Austria.  He  proved  that  the  fishes  come  because  they  see  the 
man  who  brings  the  food,  and  appreciate  the  vibrations  of  the 
water  caused  by  his  step  and  communicated  through  the  stone 
basin;  and  that,  when  these  are  excluded,  the  sounds  of  the 
bell  have  uo  effect."  The  weight  of  recent  authorities  is  thus 
against  the  existence  in  fishes  of  an  auditory  sense  in  the  usual 
meaning  of  tbe  term.  My  own  observations,  though  not  of  a 
character  to  support  an  opposite  conclusion,  seem  to  me  to 
require  for  their  explanation  the  existence  of  a  "  sense  of  jar ' ' 
of  a  delicacy  at  least  equal  to  that  of  hearing.  I  made  it  a 
practice  to  whistle  loudly  while  feeding  the  fish,  and  often  while 
behind  the  screen  I  would  use  the  whistle  in  the  same  manner. 
Ver>'  often  at  such  times  they  would  come  directly  to  the  side 
and  look  eagerly  at  the  screen.  Often  they  would  turn  only 
slightly  in  my  direction;  and  in  a  very  few  cases  they  paid  little 


'  Erei<ll :  Ueber  die  Perception  der  Schallwellen  I>ei  den  Pischen, 
I^Ugtr's  Archiv  fUr  Fhysioioxie,  Bd.  LXI,  p.  450,  iIbo  Bb.  LXllI,  p. 

*Lee:  The  FanctioD<i  of  the  Bar  and  the  Lateral  Line  in  Pishu, 
American  Journal  0/  Physiology.  I.  1898,  128-144. 
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or  BO  attenUoo-  Soae  goU  fish  io  ilic  Uboiatary.  bowever, 
tattdSy  erer  &ikd  to  oome  at  the  sound  of  tbe  wbisde,  eape- 
cfaBr  if  fattagiT,  la  regard  to  tbe  fish  feefing  stories,  it  aaal 
be  agreed.  bmw*ej,  that  tbe  sight  of  the  man  lingiBg  the  bell 
is  the  chief  factor. 

Bcloaging  to  tbe  gnmp  of  fishes  that  find  their  food  fay  s^t, 
the  peich  posaeaa  great  kgenneas  of  visioo.  Tbejr  axe  so  higUT' 
reflex,  also,  that  the  least  visual  penjcption  of  motion  puts 
tboa  into  action.  Two  bright  btmons  kept  in  owriHatioci  bf 
tbe  i»coBiiDg  water  were  a  ''^w^^p*  sottrce  of  attractkm  to 
tkem.  Tbe  swaging  objects  when  canght  in  indirect  Ttnoa 
aeemed  never  to  fail  of  bringing  then  to  attention.  Of  coarse 
tbe  troUis^  bcxjk,  with  its  ieyol>ii^  spoon  of  bright  metal,  de- 
pends far  its  efficiency  on  this  deep  seated  interest  in  bright 
and  moving  objects. 

These  fish  are  very  imitative,  a  moTcment  in  one  almost 
surely  producing  a  similar  morement  in  the  other.  This  trait 
is  probably  due  to  their  primitive  shoal  life,  where  it  was  nec- 
essary to  follow  the  crowd  or  fall  a  victim  to  the  host  of  enemies 
on  the  otitskirts. 

To  test  their  power  of  discrimination  a  species  of  wireworm 
was  dropped  into  the  tank  alternately  with  small  angleworms 
broken  to  the  same  length.  The  difference  to  sight  was  very 
small  indeed.  On  one  uccasioo  when  five  were  thus  given,  the 
first  three  were  taken  into  the  mouth  and  then  rejected.  Tbe 
remaining  two  were  permitted  to  sink  to  the  bottom  untooched. 
In  flobsequent  trials  the  first  wireworm  has  generally  been  taken 
into  the  mouth  and  the  others  neglected,  the  discrimination 
perhaps  being  aided  by  taste  or  possibly  by  the  sense  of  tonch 
in  the  month.  The  fish  seemed,  however,  to  make  no  fully 
permanent  associations,  but  always  to  test  the  possibilities  of 
such  an  object  falling  through  the  water. 
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By  Norman  Triplbtt  and  Edmi^nd  C.  Sanpord, 
{From  the  Psychological  Laboratory,  Clar/t.^Univcrjiiy.') 


I — On  the  stauza  forms  of  nursery  rhymes. 
II— An  experimental  stady  of  the  rhythms  of  nursery  rhymes. 
in— College  yells. 

IV — A  brief  collection  of  common  rhythms  with  words  that  have 
been  Btted  to  them. 

I.     On  thb  Stanza  Forms  of  Nursbky  Rryuss. 

In  atlempting  to  recall  a  forgotteo  phrase  or  stanza  it  is  by- 
no  means  uncommon  to  recapture  th<!  "  sound  "  or  "  lilt  "  of 
it,  while  the  words  escape;  we  recall  the  form  or  plan  of  the 
phrase,  but  not  the  filling  tn.  At  otlier  times,  as  iu  listeuing 
to  a  conversation  indistinctly  heard,  e.  g.,  by  telephone, we  are 
able,  from  the  familiar  cadence  of  the  sounds,  few  of  which  are 
distinct  enough  to  be  fully  recognized,  to  reconstruct  tbepbrases 
which  we  can  hardly  be  said  to  hear.  To  such  groups  of  re- 
lated sounds  and  others  similar,  considered  merely  as  soiuds, 
we  may  give  the  name  of  auditory  forms. 

Auditory  forms  bear  the  same  relation  to  the  things  of  the 
auditory  world — phrases  of  speech,  city  noises,  cries  of  animals 
and  the  like — as  the  figures  of  bodies  bear  to  the  things  of  the 
visual  and  tactual  worlds.  An  ivy  leaf  or  the  new  moon  is  not 
more  characteristic  and  easily  recognizable  in  its  visual  form 
than  the  crowing  of  a  cock  or  the  hoof-beat  of  a  galloping 
horse  In  its  auditory  form.  Visual  form  means  certain  fixed 
associations  of  visual,  tactual  and  kjna^sthetic  sensations ; 
auditory  form  certain  6xed  associations  of  auditory  and 
kinscsthetic  sensatious.  In  both  cases  the  form  pure  and 
simple  is  the  result  of  a  certain  degree  of  abstraction  (not 
necessarily  con.scious);  the  color  and  material  of  a  pebble  are 
neglected  when  its  roundness  is  considered,  and  in  the  .same 
way  the  words  and  meaning  of  a  phrase  are  neglected  when  its 
rhythm  is  regarded,  Furthermore,  as  there  are  in  the  visual 
world  objects  of  the  most  varied  form,  same  irregular,  like 
clods  and  rock  masses,  others  with  regularity  of  plan,  like 
flowers  and  fruits,  and  finally,  objects  of  human  construction 
.showing  the  regular  geometrical  figures,  so  there  areintheaudi- 
tory  world  forms  of  considerable  irregularity,  like  those  of  prose 
speech,  others  of  approximate  regularity,  like  lines  of  poetry 
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and  phrases  of  music,  and  still  others  of  comptele  regularity, 
like  the  lickiug  of  a  clock  or  the  artificially  grouped  sounds  of 
the  laboratory  experiments  on  rhythm, — these  last  fairly  com- 
parable to  the  geometrical  figures — the  regular  ckroaometrical 
figures  as  they  might  be  called. 

It  is  the  purpose  of  the  following  studies  to  present  certain 
observations  and  experiments  with  reference  to  auditory  forms 
of  the  more  regular  sorts,  and  of  this  section  and  the  next  to 
consider  Ihc  stanza  forms  or  "metrical  patterns"  of  nursery 
rhymes. 

These  rhymes  offer  a  natural  approach  to  the  study  of  poeti- 
cal rhythm  aud  meter  in  general.  They  are  in  the  highest  de- 
gree rhythmical,  almost  everything  else  being  sacrificed  to  that, 
and  they  are  simple,  as  they  must  be  to  suit  the  tastes  and 
comprehension  of  little  children.  They  owe  their  origin,  of 
course,  to  the  natural  responsiveness  of  children  to  rhythmic 
sounds  and  movements.  Some  are  clearly  motion  songs.  The 
regular  movements  used  for  lulling  the  child  to  sleep  or  those 
of  marching  have  furnished  a  framework  which  has  later  been 
given  a  verbal  covering,  and  rhythmic  movements  are  still  a 
frequent  accompaniment  of  some  of  them.  Others  seem  to  have 
started  in  the  mere  repetition  of  a  single  word,  as  "  Peter, 
Peter,"  or  a  common  phrase  as  "  There  was  an  old  woman," 
or  ' '  There  was  a  Utile  man. ' '  The  rhythm  thus  set  was  car- 
ried on  as  words  of!ered  aud  fancy  suggested  till  a  full  stanza 
was  formed,  crude  at  first  perhaps,  but  impro\^^g  with  time 
and  as  the  rhyme  passed  from  mouth  to  mouth.  Still  others 
have  had  a  definite  history  aud  have  entered  nursery  literature 
from  popular  verse  at  various  limes.  Mauy  have  the  irregu- 
larity of  all  natural  aud  spontaneous  products,  and  take 
liberties  in  the  matter  of  accent  and  pronuuciation  that  would 
hardly  be  tolerated  in  more  formal  verse,  yet  the  difficulties  tbus 
introduced  are  not  very  serious.  I'or  present  purposes  ihey 
may  be  entirely  neglected,  for  in  the  more  familiar  rhymes,  at 
least,  they  affect  the  foot  .structure  rather  than  the  stanza  forms. 

The  rhymes  that  have  formed  the  basis  of  this  study  are  the 
one  hundred  generally  familiar  ones  collected  by  one  of  us  in 
answer  to  a  request  addressed  to  a  large  number  of  persons  for 
a  list  of  ten  rhymes  each — if  possible  the  first  ten  coming  to 
mind.  * 

The  most  frequent  stanza  form  in  this  list  is  that  of  four 
lines  of  four  stresses  each,  for  example, 

GcofKie.  porpie,  puddfnff  and  pic; 
KissctI  tlie  }j;irlH  and  made  them  cry. 
When  the  l>ovs  came  out  to  play, 
Gcorgie  poigie  raa  away. 


•TripleU: 
April,  1901. 


A  Census  of  Naraery   Rhymes,  Journal  of  Pedagogy, 
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In  nearly  all  cases  the  Hoes  rhyme  in  couplets  as  in  this  exam- 
ple, showing  the  close  relation  of  this  stanza  pattern  to  the 
simpler  pattern  of  the  couplet.  The  couplet  is  itself  not  un- 
common, either  standing  alone  or  repeated  as  the  stanza  unit 
of  longer  rhymes,  as  for  example, 


and 


Neeillesanti  pins,  needles  and  pins  I 
When  8  tuAU  marries,  bis  trooble  begins. 

"  Where  arc  you  ^ojug,  my  pretty  nmid  ? 
"  I'm  going  a  milking,  sir,"  she  said. 

"  May  I  go  with  yon,  my  pretty  maid  ? 
"  Yes,  iC  you  please,  kind  sir,"  she  sail 


said,  etc.,  etc. 

The  4-stresa  line,  especially  in  couplets,  is  very  ancient  in 
English  poetry,'  and  is  based  on  what  appears  to  be  a  very 
nattiral  grouping  for  sounds  of  moderate  frequency.*  The  sim- 
plest possible  rhythmic  structure  is  undoubtedly  the  grouping 
of  stresses  by  twos,  and  of  2-stress  lines  there  are  a  few  exam- 
ples among  the  nursery  rhymes, — for  example, 

One,  two ; 
Bdckle  my  shoe. 
etc,  etc. 

The  next  stage,  antedating  (one  may  conjecture)  any  attempt 
at  a  5-stress  line,  is  the  line  of  two  twos,  or  the  4-stress  line. 
These  united  in  the  simplest  possible  way  gives  the  couplet, 
the  fundamental  pattern  of  this  group,  and  a  pair  of  couplets 
the  most  frequent  stanza  of  the  nursery  rhymes.  The  stanza 
of  four  4-stress  lines,  rhyming  in  couplets  or  otherwise  is  also 
a  very  common  one  in  lyric  poetry  generally.  In  hymnology 
it  occurs  as  the  long  meter  stanza  (iambic)  and  as  the  four 
line  stanza  of  7's  (trochaic),  both  extremely  common  hymn 
Stanzas. 

Another  numerous  group  is  that  in  which  the  stjinza  con- 
sists of  two  4-stress  lines  (the  first  and  third)  and  two  3-stress 
lines  (the  second  and  fourth),  or,  as  it  might  as  properly  be 
written  in  most  cases,  of  a  couplet  of  7-stress  lines  or  septi- 
naries.*  Of  these  there  are  two  varieties,  one  iu  which  the 
4-stress  lines  are  broken  by  internal  rhyme,  and  one  in  which 
they  are  not.     As  an  example  of  the  first  we  may  cite 

'  C/.  Schipper:  Grundriss  der  enghscbcn  Methk,  Leipzig,  1B9S,  pp. 
108,  176. 

^  C/.  Bolton:  Rhythm,  Amer.  four.  0/  Psy.,W,  iSq't-gs.  pp.  312, 
316. 

*  No  spittial  Arrangement  of  tbe  parts  of  antanza  can  gives  parallel  of 
tbe  temporal  arrangement  presented  to  tbe  esr.  unle»»  it  be  the  plac- 
ing of  nil  the  parts  in  a  single  Uae,  with  spacing  to  indicate  the 
•cparatioQ  of  the  parts. 
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Mistress  Mary,  quite  contrary. 

How  does  yoar  garden  Rrow? 
Silver  bells  and  cockle  shells 

And  pretty  maids  all  iu  a  row. 


Tfaere  was  s  man  in  onr  town, 

And  he  was  wondroas  wise  ; 
He  jumped  into  a  hrarohle  hu«b 

And  scratched  out  both  his  eyes. 

The  first  is  extremely  common  as  a  nursery  rhyme  paltem.bat 
rather  rare  in  adult  verse;  the  second  very  common  in  adult 
verse,  but  less  so  among  the  nursery  rhymes.  The  latter  is 
the  stanza  of  many  ballads  and  hymns  (ballad  meter,  common 
meter)  and  ver>"  frequent  in  other  kinds  of  verse.  According 
to  Schipper  {op.  cit.,  pp.  186,  298),  both  are,  like  the  4-5trcss 
couplets,  very  old.  having  prototypes  in  late  Latin  and  old 
French.  The  internal  rhymes  of  the  first  variety  merely  cany 
further  a  frequent  tendency  of  4-stre-ss  lines  to  fall  apart  into 
two  twos,  but  the  short  lines  make  the  rhythmic  effect  of  the 
stanza  quite  different  from  that  of  the  second  variety,  so  differ- 
ent in  fact  as  to  justify  a  separate  classi6cation.  The  stanza 
pattern  would  indeed  be  more  fairly  represented  by  printing 
the  rhymed  sections  of  the  first  variety  as  separate  lines,  thus: 

Mistress  Mary, 

Qattc  contrary. 
Bow  does  your  garden  grow? 

Silver  bells. 

Aud  co<:k1c  sbells, 
And  pretty  maids  all  in  a  row. 

If  one  should  attempt  to  describe  the  difference  in  words  he 
might  say  that  the  form  with  internal  rhyme  gives  the  effect  of 
two  partial,  or  not  wholly  successful,  efforts,  followed  by  com- 
plete success  on  the  third  trial,  or  of  two  small  waves  followed 
by  a  third  large  one  that  runs  far  up  the  beach.  In  the  stanza 
without  the  intenial  rhyme  the  effort  is  sustained  throughout 
the  whole  of  the  4-stress  line  and  falls  in  the  3-stress  line.  The 
quick  recurrence  of  rhymes  in  the  first  variety  not  only  gives 
the  stanza  a  quick  movement  and  much  jingle,  but  rhymes  in 
such  close  proximity  are  themselves  very  emphatic,'  and  mark 
the  stanza  pattern  in  a  .striking  way,  features  which  would 
recommend  it  to  the  poet  of  the  nur.sery  more  than  to  the  poet 
of  adults. 

Between  these  two  varieties  stand  several  nnrsery  rhymes 
which  have  Internal  rhymes  in  the  first  or  third  line  (most  fre- 
quently in  the  first),  but  not  lu  both.     For  example, 

'  Cf.  Corson,  Primer  of  Hcgliah  Verse,  p.  23,  f. 
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See,  sKw,  Mareery  Daw, 

Johiiiiy  shall  have  a  new  master. 
}Ic  ftliall  have  but  a  penny  a  day, 

Becaii.se  he  can't  work  auy  faster. 

It  is  the  existence  of  such  transition  cases  and  of  the  cssural 
tendeucy  in  many  4-stress  lines  that  justifies  making  one  class 
of  such  divergent  varieties. 

After  these  in  frequency  comes  a  third  four  line  stanza,  com- 
posed of  three  3-stress  lines  (the  first,  second  and  fourth)  and 
one  4-stress  line  (the  third).  Like  the  last  this  form  occurs  iu 
two  varieties,  one  with  internal  rhyme  in  the  4-stress  line  and 
cue  without.     For  example, 

Hickory,  liickory,  flock. 
The  mouse  ran  up  the  clock. 
The  clock  struck  one  ;  the  mouse  ran  down. 
Hickory,  dickory,  dock. 


«nd 


PeB«  porridge  hot. 

Peas  porridRe  cold, 
Peas  porridge  in  the  pot, 

Nine  days  old. 


These  correspond  in  pattern  to  the  short  meter  stanza  of  the 
hymn  book,  and,  when  taken  as  composed  of  two  long  lines, 
an  Alexandrine  and  a  septinary,  to  the  "  poulter's  measure  " 
of  the  Elizabethan  writers,  Schipper  {op.  cil.,  p.  199)  regards 
it  as  better  suited  to  comic  verse  than  verse  of  other  sorts,  and 
single  stanzas  of  the  variety  with  internal  rhyme  ^the  4-stress 
line  being  printed  as  two  twos)  were  very  common  in  the 
humorous  columns  of  the  newspapers  a  few  years  ago.'  An  in- 
teresting feature  of  the  nursery  rhymes  of  this  pattern  is  that 
hi  most  cases,  at  least  of  the  more  familiar  ones,  the  last  line  is 
a  repetition  of  the  first,  or  a  close  approximation  to  it.  The 
repetition  seems  to  bring  the  whole  to  a  close  and  round  it  off, 
like  the  return  to  the  keynote  in  a  piece  of  music. 

The  three  groups  of  stanza  patterns  so  far  considered  include 
about  four-fifths  of  the  nursery  rhymes  of  the  hundred  in  ques- 
tion, and  nearly  half  the  hymns  of  a  hymnal  examined  for  com- 
parison.' Of  the  remainiug  rhymes  some  are  of  regular  but 
infrequent  forms  (stanzas  of  2-  and  of  3-stress  lines,  or  of  three 
4-5tress  lines  followed  by  a  3-stress  line),  some  vary  lu  form 
from  stanza  to  stanza,  and  a  few  defy  classification. 


'  A  single  example  will  suffice : 

A  mftJd«n..  iiBDtecl  MoUj'  Uantre, 

Hud  trouble  in  ligtuInK  her  are. 

Tbr  wood  liciiig  gTwi, 

Sh«r  u^crt  VrrorirHC  ; 
She  lift!)  gone  whFrp  ch«  fuel  tn  drier. 

'The  reviled  edition  o[  that  used  in  the  Bpiicopal  church  in  thii 
conntrjr. 
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Of  the  three  more  common  patterns,  the  first  has  less  defi- 
niteness  and  uuity  than  either  of  the  others,  or  dependii  for  its 
unity  to  a  considerable  degree  upon  other  than  rhythmic  con- 
ditions. When  the  four  line  pattern  is  comixjst-d  of  couplets, 
there  seems  little  reason  in  the  rhythm  alone  why  it  should  not 
stop  at  the  end  of  the  first  couplet,  or  go  on  indefinitely,  coup- 
let after  couplet,  as  indeed  it  does  in  some  cases.  When  the 
pattern  is  represented  in  bare  taps  (t.  g.,  with  a  lead  pencil  on 
the  table)  there  seems  also  little  reason  for  stopping  after  four 
groups  of  four  taps  rather  than  after  two  such  groups  or 
even  after  one.  The  unity  of  the  couplet  itself  is  not  great, 
though  in  setting  over  against  each  other  two  natural  rhyth- 
mic units  (here  two  4-stress  groups)  it  may  have  a  certain  de- 
gree of  completeness,  and  this  may  be  further  strengthened  by 
the  ease  with  which  a  4stress  couplet  fits  into  the  ebb  and 
flow  of  respiration,  but  the  presence  of  rhyming  words  is  im- 
portant in  marking  off  both  the  couplet  and  quatrain  of  this 
sort.  Upon  what  other  factors  their  rhythmic  importance 
depends  remains  to  be  investigated. 

The  second  pattern  has  distinctly  more  unity  than  the  first. 
The  4-stress  line,  or  the  pair  of  2-stres3  lines,  with  the  3- 
stress  line  following  forms  a  whole  having  a  definite  auditory 
configuration,  and  is  recognizable  when  reproduced  in  bare 
taps.  Two  such  wholes  constitute  the  stanza,  which  thus 
acquires  a  unity  comparable  to  that  of  the  couplet. 

The  third  pattern  is  the  most  distinct  and  unitary  of  all.  It 
comes  to  a  definite  close  and  has  no  tendency  to  repetition,  ex- 
cept as  a  whole,  a  characteristic  which  perhaps  has  something 
to  do  with  its  fitness  for  single  stanza  humorous  verses  aud  its 
unfitness  for  general  lyric  Ui^e  where  all  the  stanzas  must  con- 
tribute toward  the  larger  uuit  of  the  poem.  It  seems  to  stand 
ou  the  same  grade  of  uuity  as  the  single  4-stress  line  of  the 
first  group  and  the  half  stanzas  of  the  second  group.  When 
represented  iu  bare  taps,  it  has  a  perfectly  clear  aud  recogniza- 
ble character,  and  has  often  been  used,  as  will  be  shown  later, 
where  definite  and  recognizable  rhythmic  effects  are  desired.' 

The  essential  thing  in  all  these  stanza  patterns  appears  to  be 
the  stressed  syllable,  or  rather  the  group  of  stressed  syllables 
recurring,  at  equal  inter\'als  of  tirae^  aud  marked  off,  group 
from  group,  by  pauses  or  rhymes  or  both.  The  si,  llables  which 
fill  up  the  inter\'als  between  the  stressed  ones,  introduce  them, 
or  follow  thera,  seem  generally  to  be  of  less  importance.  They 
make  one  stanza  differ  from  another  of  the  same  pattern,  but 
they  do  not  change  the  pattern.  The  pattern  on  the  contrary 
seems  to  dominate  the  syllables  aud,  at  least  in  the  nursery 


1  Cf.  Section  III  below. 
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rhymes,  to  force  them  into  accord  with  itself.  Many  examples 
of  this  are  to  be  found,  especially  where  several  syllables  are 
crowded  into  a  single  interval,  or  where  a  single  stressed  sylla- 
ble is  extended  to  fill  a  whole  one.  Some  of  these  will  be 
noticed  in  the  experimental  section  below;  here  we  desire  to 
speak  of  two  or  three  rhymes  in  which,  with  different  treatment 
of  the  syllables  in  question,  conformity  to  more  than  one  pat- 
tern is  possible.  In  the  following  rhyme,  for  example,  the 
first  and  third  lines  are  a  syllable  short  for  the  common  meter 
pattern. 

Sing  ft  song  o'  .*ix  peiice, 

A  pocket  full  o{  rye  : 
Foar  and  twenty  blackbirds, 

Baked  iD  a  pie. 

[f  the  last  syllable  in  these  lines  is  unstressed,  the  stanza 
pattern  becomes  one  of  four  3-stress  lines — a  rare  one  among 
nursery  rhymes.  If  on  the  contrary  the  syllable  immediately 
preceding  the  last  is  held  long  enough,  to  bring  a  stress  on  the 
final  syllable  it  conforms  to  the  common  meter  pattern,  and 
this  as  a  matter  of  fact  appears  to  be  what  often  happens. 
The  results  of  tests  with  children  on  this  point  will  l>e  given  in  the 
next  section.  Two  lines  in  other  stanzas  of  the  same  rhyme 
have  the  full  quota  of  syllables,  though  this  alone  would  not 
be  conclusive:  for  the  rhymes  do  not  always  adhere  to  the  same 
pattern  throughout.  It  is  probable  also  that  some  readers  bring 
the  words  to  a  familiar  pattern  in  another  way,  namely,  by 
taking  the  rhyme  as  a  tetrameter  couplet,  which  would  make 
it  conform  to  the  still  more  common  4-slrcss  group.     Thus, 

»  r  ^  r 

Sing  a  fiODg  ■>'  six  pence,  a  pocket  full  of  rye ; 

Font  and  twenty  blackbirds,  baked  in  a  pie. 

In  the  following  rhyme  (which,  however,  did  not  occur  in 
our  hundred)  there  is  an  extra  syllable  in  the  second  and 
fourth  lines,  if  the  rhyme  is  taken  as  having  the  common  meter 
pattern,  or  a  syllable  too  few  if  it  is  taken  as  having  the  long 
meter  pattern. 

Once  in  ray  life  I  married  &  wife, 

And  where  do  you  think  I  found  her? 

On  Gretna  Green  in  a  silken  sheen, 
Aud  I  took  np  a  stick  to  ponnd  her. 

She  JDmped  over  a  barberry  bush, 
And  I  jamped  over  a  timber, 
^  I  showeil  her  a  gay  (ioM  rinj;, 

And  she  showed  me  her  linger. 

In  the  first  stanza  the  syllables  immediately  preceding  the 
last  in  these  lines — "pound"  aud   "found" — are  of  them- 
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selves  very  long,  and  a  little  further  time  is  also  required 
if  the  h  in  "her"  is  given  distinctly — so  that  it  is  easy 
to  make  these  syllables  long  enough  to  bring  an  extra  stress  on 
the  foUuwing  syllable  and  fit  the  whole  to  the  pattern  of  four 
4-stress  Hues.  lu  the  second  stanza  the  penultimate  syllables 
of  the  second  and  fourth  lines  are  uot  so  long  and  the  teadency 
to  stretch  the  lines  is  less  strong,  and  perhaps  would  not  be 
sufficient  to  keep  the  rhyme  from  falling  into  the  common 
meter  pattern,  were  it  not  for  the  influence  of  the  stanza  imme- 
diately preceding.' 

In  the  similar  rhyme  beginning  "  See,  saw,  Margery  Daw," 
the  penultimate  syllables  of  the  second  and  fourth  lines  are 
only  of  moderate  length,  and  the  tendency  to  extend  the  lines 
to  thu  4-stress  limit  is  uot  very  marked.  It  is  probable,  how- 
ever, that  even  this  rhyme  is  sometimes  pressed  by  children 
into  the  pattern  of  four  4-5tress lines.  In  a  musical  work  entitled 
**  Mother  Goose  Songs  without  Words,'"  in  which  a  skillful 
musician  has  tried  to  catch  the  rhythm  of  familiar  nursery 
rhymes  as  they  are  repeated  by  children,  both  "  Sing  a  song 
o'  six  pence"  and  "  See.  saw.  Margery  Daw  "  are  fitted  with 
notes  that  indicate  4-strejis  lines.  The  same  is  true  also  of 
"Bye,  Baby  Bunting,"  and  "Goosey,  goosey,  gander,"  The 
majority,  however,  of  the  group  of  school  children  tested  with 
the  former  of  these  rhymes,  gave  it  but  three  stresses  per  line. 

Little  need  be  said  about  the  foot  structure  of  the  nursery 
rhymes,  except  that  they  are  extremely  free,  the  only  require- 
ment seeming  to  be  that  the  stressed  syllables  should  recur  at 
approximately  equal  intervals.  As  a  result  of  this  liberty  the 
three  syllable  feet  are  freely  mixed  with  the  two,  and  it  is  rare 
to  find  a  rhyme  that  maintains  a  single  type  of  foot  through- 
out. Some  apparent  irregularities  in  the  way  of  extra  syllables 
at  the  beginning  of  lines  will,  however,  find  their  proper  place 
in  the  rhythm  when  the  rhymes  are  written  in  long  lines  instead 
of  short. 


*  Brucke  in  his  Physiologiiche  Grundlagen  der  ntuhorhdeutschen 
Vfrskunsl.  pp.  25  f,  6iids  a  similar  result  with  Goethe'i  Es  war  tin 
Kiitiig  in  Thute.  When  the  recitation  of  uuch  verses  i»  Rccoinpiinied 
by  tnppiQg  luuvcnients  of  the  haml,  as  jti  Briicke's  experinieoM  and 
in  those  to  be  di^cuttiteil  iu  the  next  section^  the  tendency  is  very 
fttroDg  to  force  tlie  rhythm,  Dii.tnrBl  prpnunciation  of  the  words  being 
a  little  strRined  in  order  to  fit  the  more  uuifbrm  movement  of  the 
hand.  Something  similar  seems  to  have  been  observed  by  Pringle. 
Cf.  Sbaw  and  Wriuch,  A  Contribution  to  the  Psychology  of  Time. 
University  of  Toronto  Studies,  No.  3,  p.  50. 

'By  Mrs.  L-  K.  Ortb,  piil>Iisbe(l  by  The  Oliver  Ditson  Co..  Boston, 
1897.  The  composer  has  endeavored  by  a  series  of  simple  pieces  em- 
bodyina  the  familiar  rhythms  of  the  nursery  rbymcs  to  pave  the  way 
for  children  to  a  com  prehension  of  rhythms  as  expressed  la  the  ordi- 
nary musical  notation. 
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It  would  be  an  interesting  question,  finally,  to  ask  how  it 
happens  that  the  three  chief  stanza  paltems  hold  the  place  they 
do  among  the  nnrser>'  rhymes  and  in  serious  verse,  II  is  easy  to 
say,  and  doubtless  in  large  measure  true,  that  they  owe  their 
unique  position  now  to  Iheir  great  fre<]uency  in  the  past.  We 
have  been  trained  to  them  as  we  have  to  the  ordinary  churcli 
cadences  and  the  return  to  the  keynote,  but  the  question  re- 
mains of  why  they  came  into  frequent  use  originally,  and  the 
answer  must  probably  be  looked  for  outside  the  data  obtainable 
by  a  study  of  the  forms  themselves. 

II.     An  Exphrimental  Study  of  thk  Rhythms  op 
Nursery   Rhvmks. 

Purp&se  and  Method.  Our  purpose  in  undertaking  an  ex- 
perimental study  of  these  rhymes  was  one  that  must  have  sug- 
gested itself  to  every  student  of  rhythm,  namely,  to  secure,  if 
possible,  some  objective  record  of  rhythms  as  they  actually 
occur  in  spoken  verse. 

The  way  in  which  we  finally  approached  the  question,  after 
mnch  preliminary  testing,  was  essentially  like  one  of  those  used 
by  Briicke,  though  improved,  as  we  believe,  in  some  particu- 
lars.'    In  both  methods  the  rhythm  was  tapped  by  the  finger 

'  Briicke :  Die  physiologischen  GruncUagcn  der  neuhochdeutsclien 
Vcrskunst,  Wten,  1871,  pp.  vii,  86.  His  mctliods  were  at  the  time 
unkuowa  to  us. 

A  iew  words  with  regard  to  the  methods  of  BrUcke  and  others  may 
be  aiMed  here.  Brllckt;  made  use  of  two  methods,  the  first  for  study- 
ing the  relations  of  the  stressed  syllables  in  the  liae  or  itanza,  the 
other  for  detertiitning  the  quaEitities  of  the  syllables  in  the  foot.  The 
first  ({;/.  eit.,  p.  33)  consisted  in  markinig  each  arsis,  or  each  arsis  car* 
rying  on  ictuu.  with  a  quill  on  an  evenly  revolving  kymograph  drum, 
while  reciting  verse  of  different  kinds.  In  the  second  method  (p.  3a, 
ff.)  the  lip  movements  were  recorded  dnring  the  pronnaciation  of  cer- 
tain Hne&  specially  constructed  in  syllables  involving  labial  conso- 
nants to  show  characteristic  foot  structures.  The  lip  movements  were 
traced  by  means  of  a  tliiii  strip  of  wood,  fast  at  one  end,  and  resting 
at  the  other  on  the  speaker's  lip.  At  a  suitable  place  a  writing  point 
was  ailacbtfd  for  inscribing  on  the  drum  surfRce. 

Hurst  and  McKay  (Experiments  on  the  Time  Relations  of  Poetical 
Meters.  University  of  Toronto  Studies,  Psychological  Series,  No.  3, 
1899)  were,  unknown  to  us,  at  work  at  about  the  same  time  on  a 
closely  related  problem  ami  by  a  similar  method,  a  rc6ticmeat  of 
Bruckc^s  first  methotl.  Their  plan  was  to  have  the  syllables  of 
ten  or  twenty  successive  feet  of  standard  selections  marked  while  the 
subject  scanned  thetn  silently,  or  to  have  series  of  feet  of  the  standard 
forms  {dactyl,  auapest,  etc)  tapped  off  empty,  i.e.,  without  words, 
while  attention  -was  concentrated  on  the  rhythm.  It  is  important 
to  note  that  in  uning  the  tapping  luethod  mr  the  marking  of  the 
constituent  elements  of  the  foot  Instead  of  the  interval  from  arsis 
to  arsis  the  work  of  Hurst  and  McKay  approaches  that  of  Briicke  with 
bis  second  method,  while  ours  is  like  that  by  his  first  method. 

Scripture  (Studies  from  the  Yale   Psychological  Laboratory,  Vol. 
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ID  accoinpanimcut  to  the  voice  reciting  the  lines,  but  in  ours  a 
voice  record  also  was  taken  by  one  of  the  methods  used  by 
Rousse]ot  and  uiore  recently  by  Bourdon.'  For  the  6nger  record 
a  small  receiving  tambour,  placed  conveniently  to  hand  on  the 
table,  received  the  taps  and  communicated  them  to  an  inscrib- 
ing tambour  which  in  turn  transferred  them  to  the  smoked  sur- 
face of  a  kymograph  drum,  each  tap  being  marked  by  a  sharp 
departure  of  the  pointer  from  the  base  line.  For  the  voice 
record  a  short  lube  of  large  diameter  fitted  with  a  suitable 
mouth-piece  led  directly  into  the  metal  box  of  a  tambour,  the 
stylus  of  which  traced  on  the  drum  the  impulses  communicated 
to  it  by  the  breath  of  the  speaker-  For  a  time  line  an  inter- 
rupter giving  tenths  of  a  second  was  used,  and  the  speed  of 
the  drum  was  such  as  to  allow  the  reading  of  these  by  estima- 
tion in  tenths,  making  the  unit  of  measurement  o.oi  second. 

Records  were  taken  during  the  course  of  the  experiments 
upon  a  number  of  ditferent  subjects,  but  in  small  number,  and 
onty  those  taken  upon  the  writers  will  be  considered  here,  ex- 
cept in  the  case  of  certain  tests  made  upon  school  children. 
Eleven  rhymes  were  studied  sufficiently  for  report.  Five  of 
them  were  of  the  long  meter  or  other  4-stress  patterns,  as  fol- 
lows: 

G«orgie,  poreie,  pudding  and  pi«, 
Kissed  the  girla  and  maae  tbem  cry. 
WhcD  the  hoys  came  out  to  pl&y> 
Georgie,  ■porgie,  ran  away. 

Intcry,  mintcry,  eatery,  corn, 
Apple  seed  atin  apple  ttiom  ; 
Wire,  brier,  limber,  lock  ; 
Three  geese  in  a  flock  ; 
Sit  and  ftuig  by  a  spring; 
O,  U.  T.  «U(1  iu  A};aiEi. 

Diddle,  diddle,  dumpling,  my  son  John 
Went  to  bed  witti  his  stockings  on  ; 
One  shoe  off  and  one  shoe  on, 
Diddle,  diddle,  duiupling,  my  soa  John. 

There  was  an  old  woman,  and  what  do  you  tbink. 


VII,  1899,  pp.  95,  ff.)  has  made  an  exhanstive  stndy  by  refined  methods 
of  the  first  sunza  of  "  Who  Killed  Cock  Robin?"  but  as  the  rhyme 
was  apparently  read  rather  than  scanned  and  is  one  of  the  more  com- 
plicateit  oDc«  metrically,  bis  study  and  ours  do  not  overlap  to  any  con- 
siderable extent. 

These  researches  arc  the  only  ones  known  to  us,  if  we  except  the 
brief  account  of  results  given  by  Meumann,  in  which  the  particular 
matter  in  hand  lias  been  approached  in  an  experimental  way.  The 
results  reached,  so  far  as  they  have  to  do  with  oar  own.  will  be 
spoken  of  in  the  text  as  occasion  arises. 

■  Bourdon  :  I/Applicatiou  de  la  ni<!thod  graphicjne  k  I't^tude  de  I'in- 
tensiti  de  la  voix,  L' Annie psychologigue,  1897,  369-378. 
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She  lived  upon  nothing  but  victuals  and  drink. 
Victuals  and  drink  were  the  chief  of  her  diet, 
And  yet  this  old  woman  could  never  keep  qniet. 

There  was  an  old  woman  that  lived  in  a  shoe ; 
She  had  so  many  children  she  did  n't  know  what  to  do. 
So  she  ^ave  them  some  broth  without  any  bread, 
And  whipped  them  all  soundly  and  sent  them  to  bed. 

Those  of  the  second,  or  common  meter,  class  were: 

See,  saw,  Margery  Daw ; 
Johnny  shall  have  a  new  master. 
He  shall  have  but  a  penny  a  day, 
Because  he  can't  work  any  faster. 

Mistress  Mary,  quite  contrary, 
How  does  your  garden  grow? 
Silver  bells  and  cockle  shells, 
And  pretty  maids  all  in  a  row. 

Old  King  Cole  was  a  merry  old  soul. 

And  a  merry  old  soul  was  he. 

He  called  for  his  pipe  and  he  called  for  his  bowl, 

And  he  called  for  his  fiddlers  three. 

If  all  the  world  were  apple  pie, 

And  all  the  sea  were  ink. 

And  all  the  trees  were  bread  and  cheese. 

What  should  we  do  for  drink? 

Hey  1  diddle,  diddle,  the  cat  and  the  fiddle  ; 
The  cow  jumped  over  the  moon. 
The  little  dog  laughed  to  see  such  sport, 
And  the  dish  ran  away  with  the  spoon. 

The  single  example  of  short  meter  was 

Hickory,  dickory,  dock, 

The  mouse  ran  up  the  clock  ; 

The  clock  struck  one,  the  mouse  ran  down. 

Hickory,  dickory,  dock. 

Our  main  dependence  in  the  working  up  of  the  combined 
hand  and  voice  records  has  been  that  of  the  hand.  The  means 
employed  for  recording  the  voice  are  imperfect,  really  furnish- 
ing a  record  of  the  movements  of  the  breath  and  not  that 
of  the  vocal  intensities  at  all.  From  such  a  record  alone  it 
would  therefore  be  quite  impossible  to  get  any  picture  of  the 
rhythm.  The  voice  record,  however,  does  enable  us,  at  least 
in  the  case  of  the  explosive  consonants  {p,  b,  k,  and  c  and  g- 
hard)  to  determine  with  some  exactness  how  nearly  the  finger 
tap  agrees  with  the  vocal  stress.^  That  the  voice  and  hand 
should  keep  in  close  coincidence  was  of  course  to  be  expected 
in  view  of  the  strong  natural  tendency  to  beat  time  in  some 


'  BrUcke,  op.  cit.,  p.  24,  f.,  and  32. 
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way  or  other,  but  an  objective  delermiuation  of  the  degree 
of  exactness  is  not  wholly  without  interest.  The  relation  be- 
tween the  hand  and  voice  has  been  carefully  worked  out  for 
both  subjects  with  the  rhyme  "  Georgie.  porgie."  which  is 
rich  in  these  consonants.  In  few  cases  does  the  average  difEer- 
ence  between  the  hand  and  voice  (average  of  ten  trials)  exceed 
0.02  sec.  Once  in  the  case  of  S  with  the  word  "  boys,"  the 
dLflference  reaches  0,049,  but  this  is  so  much  larger  Ihati  the 
rest  that  an  error  is  probable  either  in  locating  the  point  of 
the  voice  curve  corresponding  to  the  beginning  of  the  b  or  in 
supposing  that  in  the  enunciation  of  this  subject  the  stress  in 
this  syllabic  falls  close  to  the  consonant  and  not  later  in  the 
diphthong  foUowiug.  The  other  cases  all  lie  below  0.03.  In 
the  record  of  S  for  "  Mistress  Mar>'  "  the  same  relations  are 
true,  except  for  the  first  syllable  of  "  pretty  "  where  the  aver- 
age difference  is  0.022,  and  for  "bells"  where  it  is  0.031. 
When  the  mean  variations  are  examined  it  is  found  that  in 
"  Georgie.  porgie  "  they  exceed  0.02  in  two  cases,  once  for 
each  subject,  the  highest  being  0.03  sec.  In  "  Mi.stress  Mary" 
for  S  there  are  also  two  instances  the  highest  being  0.026.  The 
differences  of  hand  and  voice  are  larger  than  could  be  wished, 
yet.  even  if  we  take  the  extreme  cases  fexcluding  only  that 
of  S  with  the  word  "  boys")  we  find  that  they  rarely  exceed 
the  limit  laid  down  by  Meumann  (0.02);'  and  if  we  take  in  the 
same  way  the  largest  mean  variations,  we  find  that  none  corre- 
spond to  a  probable  error  in  the  averages  of  ten  of  more  than 
0.01  sec.  There  would,  therefore,  appear  to  be  sufficient  justi- 
fication for  taking  the  finger  record,  within  the  limits  indicated, 
as  synchronous  with  the  vocal  stress. 

It  should  not  be  inferred  that  the  tapping  introduced  a 
distraction  into  the  recitation  of  the  rhymes,  for  this  was  not 
the  case.  From  the  first  tlie  tapping  was  practically  automatic, 
and  no  difficulty  at  all  was  found  in  doing  both  at  once.  The 
effect  of  the  tapping,  as  has  been  intimated  in  the  preceding 
section,  was  probably  of  quite  another  sort,  teudiug  to  enforce 
by  its  own  regularity,  a  greater  steadiness  on  the  recitation 
than  would  usually  be  expected  in  vocal  utterance.  In  the 
case  of  genuine  poetry  this  would  certainly  be  a  serious,  and, 
we  believe,  a  fatal,  objection  to  the  method,  but  in  the  case  of 
the  nursery  rhymes,  where  the  usual  recitation  often  ap- 
proaches scanning,  the  greater  regularity,  if  introduced,  would 
seem  to  be  a  secondary  matter.  Nevertheless  the  fact  should 
not  be  negleclcd  in  inferences  based  upon  the  results  to  be 
given.     In  takiug  the  records  the  rhyines  were  recited  in  the 

>UntersachDngeD   zur   Psychologic  and    iG«thetik  des  Rhythmtta, 
Wuadt's  Studien,  X,  1894,  p.  419. 
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child's  fashion,  making  the  rhythm  prominent,  nearly  to  the 
full  extent  of  scanning^. 

General  Raie  of  Recitaiion.  A  qnestion  that  naturally  arises 
in  discussions  of  rhythm  is  whether  or  not  there  is  anything 
like  a  fixed  individual  rhji-thm  to  which  the  reading  of  each 
subject  tends  to  conform  ilself.  The  answer  which  our  ex- 
periments give  to  this  question  is  partly  affirmative  and  partly 
negative.  The  subject  S  read  more  rapidly  than  T  with  nine 
out  of  the  eleven  rhymes  used,  and  often  by  a  very  considera- 
ble amount,  and  other  experiments  have  shown  a  similar 
tendency  in  his  reading  of  other  sorts  of  verse.  There  would 
thus  appear  to  be  a  certain  relative  constancy  of  type — quick, 
moderate  or  slow — in  the  rate  selected,  but  not  one  by  any 
means  that  excludes  differences,  e.g.,  between  repetitions  of 
the  same  rhyme  oa  different  occasions,  especially  with  different 

^ mental  conditions,  between  different  rhymes  of  the  same  metri- 
cal pattern,  or  between  rhymes  of  different  pattern.  This  will 
be  clear  from  the  following  table  in  which  are  given  the  aver- 
age fool  or  more  exactly  the  average  inter\'al  between  arsis 
and  arsis  for  the  different  rhymes  studied.  In  calculating  this 
all  partial  feet  and  all  feet  affected  by  the  regular  rhythmic 
pauses  have  been  excluded.* 
G( 
In 
D 
Tl 
T1 


I 


Table  I. 
Showing  in  seconds  the  average  interval  between  stresses. 

Long  Methr  Pattbrn. 
Georgie,  porgie. 


Intery,  mintery. 

I>idd]c,  diddle,  dutnpling, 

There  was  an  old  woin&n,  aod  wliat  do  yon  thialc? 

There  was  an  old  woman  tbat  lived  in  a  shoe. 


Common  Metbr  Pattbrn. 
Mistress  Marv, 
Old  King  Cole. 
Hey  I  diddle,  diddle, 
See,  SAW,  Margery  Daw, 
If  all  the  world  were  apple  pie, 

Short  Meter  Pattern. 
Hickory,  dickory.  dock. 


s. 

T. 

0.458 
0.548 

0.471 
0.476 
0.652 

0.516 
0.566 
0.527 
O.56S 
o.6ao 

0.503 

0.522 

0.532* 

0.548 

5.406 

0.562 

o.6i63 

0.458* 

0.533 

0.^ 

a.361      0.452 


1  The  averages  are  glTen  in  this  case  without  the  mean  variations, 
which  would  have  rc<[uire<l  an  anioncit  of  extra  figuring  <)uite  dispro- 
portionate  to  the  additional  value  afforded  by  them.  Their  size  can  be 
fudged  with  sufficient  exactness  from  those  given  in  Table  11,  where 
the  intervals  are  presented  in  percentages  with  their  corresponding 
tsean  variations. 

'Average  of  9  repetitions, 

■Average  of  7  repetitiooi. 

^Average  of  8  repetitions. 
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has  seemed  better  to  give  the  foot  lengths  (intervals  between 
stresses  as  marked  by  the  finger  taps)  in  percentages  of  the 
total  time  required  for  reciting  the  rhyme,  instead  of  in  the 
lime  values  obtained  directly  from  the  kymograph  sheets,* 
These  percentages  with  their  corresponding  mean  variations  are 
given  in  the  several  parts  of  Table  II  inserted  at  the  end  of  this 
section.  Each  figure  is  the  average  of  tea  percentage  records 
(except  where  the  contrary  is  specified)  calctilated  from  the 
original  time  values.  The  average  recitation  time  in  seconds 
is  given  for  each  rhyme  immediately  following  the  initial  of 
the  snbject,  and  from  this  the  actual  time  of  any  interval  can 
be  calculated  approximately  should  any  one  desire  to  do  so.  To 
these  have  been  added  a  few  records  of  lappings  of  the  three 
standard  patterns  without  recitation  of  auy  rhymes  whatever, 
simply  as  pure  metrical  patterns.  Little  importance  was  at- 
tached to  these  when  they  were  taken,  and  they  are  therefore 
very  few  in  number,  but  they  are  so  consistent  with  themselves 
and  have  proved  so  interesting  in  connection  with  the  records 
of  the  rhymes  that  it  has  seemed  worth  while  to  publish  them. 
These  records  are  given  complete  in  nnits  of  o.oi  sec. 

In  discussing  this  table  we  shall  consider  first  those  general 
features  which  throw  light  upon  the  recitation  of  all  the 
rhymes,  then  those  that  have  to  do  with  the  different  stanza 
patterns  and  individual  rhymes,  and  finally  such  indications  as 
appear  with  reference  to  the  rate  of  recitation  of  feet  of  various 
forms. 

It  will  be  noticed  that  there  is  a  rough  equality  in  the  figures 

'The  "total  time"  referred  to  iu  the  text  was  measured  from  the 
begitminp;  of  the  first  fluf^er  tap  to  the  end  of  the  voice  record,  except 
in  the  case  of  the  rhyme  "  Mistres-s  Mary  *'  with  subject  S,  where  the 
eod  of  the  voice  record  could  not  be  determiiDed  wnh  sufficient  ac- 
curacy, and  the  time  used  was  that  t^ctween  the  first  and  laat  6affer 
taps.  The  record  does  not  include  the  time  of  introductory  ayUables 
such  as  occnr  ia  three  of  the  rhymes,  which  were  not  easy  to  meat- 
nre  with  certainty  by  the  method  employed,  Iq  the  case  of  these 
rhymes  the  record  is  therefore  incomplete,  though  not  to  a  degree  to 
invalidate  it  in  any  way  for  the  purposes  to  which  we  shall  apply  it. 
The  part  of  the  voice  record  (oUowiug  the  last  finger  tap  was  secured 

Shavian  ^1^^  ^"W'^^t  talce  breath  iitstautly  after  the  enunciation  of 
e  last  syllable  while  his  mouth  was  still  m  contact  with  the  moutb- 
pEece.  This  introduced  a  sharp  and  unmistakable  fall  in  the  voice 
tracing  which  was  taken  B9  marking  the  end  of  the  recitation.  The 
determinalloHA  thus  obtained  are  a  Ihtle  too  large,  but  probably  by 
■Q  insiguificaot  amouul^lc»<>  we  believe  than  the  usual  reaction  time. 
The  criticism  may  ponsibly  be  offered  that  the  effort  to  mark  the  eud  of 
the  rhyme  in  thi»  way  may  have  led  to  a  slight  quickening  of  the  last 
foot  or  two.  We  regret  that  we  cannot  at  present  furui»h  nbsolutely 
conclusive  evidence  to  the  contrary,  bnt  as  the  taking  of  the  breath  at 
that  point  soon  became  automatic,  we  are  tint  inclined  to  think  that 
the  length  of  the  adjacent  intexvaU  was  seriously  affected  by  this 
cmme. 
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for  the  intervals  except  where  they  are  lengthened  by  panses, 
as  in  the  seventh  iuter\  al  of  the  common  meter  pattern  and  in 
the  third  and  sixth  of  the  short  meter  pattern,  or  where  the 
figure  stands  for  a  terminal  syllable,  as  is  the  case  with  the  last 
figure  given  for  each  rhyme.  This  is  in  accord  with  Briickc's 
generalization  (t?/.  cit.,  pp.  23,  f.  )and  the  results  ol  Hurst  and 
McKay  {op.  cit.,  p.  66 J,  but  it  is  also  clear  that  the  uniformity 
is  only  an  approximate  one,  and  subject  to  considerable  varia- 
tions. Oue  of  the  most  striking  of  these  is  a  progressive  quick- 
ening in  rate  from  first  to  last  of  the  recitation.  This  occurred 
with  S  in  all  of  the  rhymes,  and  with  T  in  all  but  two,  as  ap- 
pears in  the  following  table  in  which  are  set  over  against  each 
other  the  average  percentages  for  complete  intervals  in  the  first 
and  second  halves  of  the  rhymes. 


Tablx  in. 

Showing  average  percentages  for  combtete  intervals  in 
second  halves  of  the  rhymes. 

the  firsi  and 

RnVMBft. 

BlTBJKCTS. 

PIKST  HAU. 

axcoiTD  Half 

Gcorgie,  porgie, 

S 

6.57 

6.19 

T 

6.63 

6.35 

Intery,  taintery, 

s 

4»9 

4.18 

T 

425 

415 

Diddle,  diddle,  datnpling,                   S 

6.44 

6.33 

T 

6.50 

6.37 

There  was  an  old  woman, 

and  what  S 

6.39 

6.19 

do  you  think? 

T 

6.57 

6.33 

There  was  an  old  woman 

that  lived  S 

6.67 

6.33 

in  a  ihoe, 

T 

6.54 

6.33 

Mistress  Mary, 

S 

7.38 

7.07 

T 

7.10 

7.00 

Old  King  Cole, 

S 

6-95 

6.75 

T 

7.38 

7.07 

Hey  1  diddle,  diddle, 

S 

6.78 

6.75 

T 

6.95 

7.  IS 

See,  i«w,  Margery  Daw, 

S 

7.11 

6.30 

• 

T 

7.10 

6-53 

If  all  the  world  were  appl 

le  pie,          S 

6,78 

6.51 

T 

6.95 

6.8s 

Bickory,  dickory,  dock, 

S 

7-30 

6.84 

T 

7.68 

7.86 

The  only  rhymes  for  which  this  relation  does  not  hold  are 
"  Hey!  diddle,  diddle,"  and  "  Hickory,  dickory,  dock,"  where  it 
fails  for  T.  A  portion  of  this  difference  comes  in  some  cases  from 
an  unusual  length  in  the  initial  interval  and  an  unusual  brevity 
in  the  last,  but  the  whole  tendency  is  not  to  be  explained  in 
this  way.  The  progressive  decrease  in  time  appears  even  when 
the  rhymes  are  taken  line  by   line.     The  averages  of  the  feet 
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in  the  successive  lines  of  the  rhymes  of  the  4-stress  group  are 
given  in  Table  IV.  The  facts  revealed  by  them  are  also  true 
of  those  of  the  other  patterns. 

Tablb  IV. 

Showing  average  percentages  for  complete  intervals  in  the  successive 
lines  of  rhymes  of  the  4-stress  group. 


RHYMES 

Sub- 
jects 

I8t 

I,ine 

and 
Line 

3rd 
Line 

4th 

Line 

5tb 
Line 

Line 

Georgie,  porgie, 

S 
T 

6.83 
6.90 

6.30 
6-37 

6.10 
6.43 

6.10 

6.07 

Intery,  mintery, 

S 
T 

4-33 
4-30 

4-13 
4.10 

4.23 
4-23 

4.17 
4.07 

4.23 
4-27 

4.00 
4.03 

Diddle,  diddle,  dumpling. 

S 
T 

6.53 
6.70 

6.23 
6.26 

6.26 

6.53 

6.06 

6.23 

There  was  an  old  woman,  and 
what  do  you  think  ? 

S 
T 

6.60 
6.86 

6.20 
6.40 

6.16 
6.36 

6.23 
6.20 

There  was  an  old  woman  that 
lived  in  a  shoe, 

S 
T 

6.96 
6.70 

6.50 

6.36 

6.30 

6.10 
6.13 

Reasons  for  either  the  general  acceleration  or  the  long  in- 
itial and  short  terminal  intervals  are  not  very  obvious.  A 
variety  of  more  or  less  plausible  conjectures  offer  themselves. 
There  is  possibly  a  certain  amount  of  inertia  in  both  hand  and 
vocal  apparatus  at  the  start,  which  gives  place,  as  the  tapping 
and  recitation  progress,  to  an  increasing  facility  of  action  due 
to  "  warming  up  "  or  a  local  practice,  or  to  the  mild  excite- 
ment of  making  the  experiment.'  Relatively  careful  begin- 
nings with  rapid  and  careless  endings  are  not  uncommon  else- 
where. Observation  of  a  person  reading  prose  aloud  will  re- 
veal a  similar  tendency.  While  the  idea  is  rising  into  con- 
sciousness the  words  are  pronounced  slowly  and  with  em- 

^  For  the  effect  of  moderate  excitement  on  tapping  rates  see  Dress- 
ier, Some  Influences  which  Affect  the  Rapidity  of  Voluntary  Move- 
ment, American  Journal  of  Psychology,  IV,  1891-93,  p.  523;  also 
Nichols,  The  Psychology  of  Time,  Ibid.,  p.  83. 

One  of  the  writers  believes  that  the  greatest  cause  of  change  proba- 
bly lies  in  the  relation  to  consciousness  of  the  words  in  which  the 
rhyme  is  clothed.  The  apperceptive  effort  is  high,  and  the  reading 
rate  slow,  at  the  beginning  of  the  stanza  and  of  each  phrase,  but  the 
effort  declines,  and  a  corresponding  increase  of  the  reading  rate  oc- 
curs, when  the  main  work  of  comprehension  is  for  the  moment  over. 
This  would  be  but  another  instance  of  the  general  law  of  economy  in 
accordance  with  which  all  our  activities  tend  to  be  performed  with  the 
least  possible  expenditure  of  nervous  energy. 
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phasis;  having  reached  the  focal  poim  of  the  idea,  howe\-er. 
the  remainder  nf  the  sentence  is  hurried  out  of  the  way 
in  a  more  or  less  indiscri  mi  native  mumble.  Closely  con- 
nected with  this,  doubtless,  is  the  prominence  which,  according 
to  the  rhetoricians,  belongs  to  the  first  part  of  a  sentence  or 
phrase,  for  slowness  is  a  normal  mark  of  emphasis.  In  rapid 
writing,  also,  sufficient  words  of  a  sentence  lo  carrj'  the  mean- 
ing are  written  legibly,  the  rest  less  perfectly.  A  long  word 
may  end  in  a  straight  line,  the  writer  trusting  to  the  opening 
syllable  and  the  context  to  make  the  thought  understood.  That 
the  causes  are  general  rather  than  special  is  probable  from  the 
fact  that  the  same  relations  hold  in  some  cases,  at  least,  when 
the  patterns  in  question  are  executed  in  bare  taps  {cf.  Table  IT, 
Pt.  V,  on  the  last  of  the  inserted  sheets  at  the  end  of  ihis  section), 
and  similar  tendencies  have  been  found  even  in  uniform  tap- 
ping under  certain  conditions  by  experimenters  upon  time 
judgments  who  have  made  use  of  the  tapping  method.' 

If  Table  II  is  examined  with  reference  to  the  stanza  pat- 
terns, it  will  be  fouud  that  certain  of  the  intervals  show  char- 
acteristic differences.  The  most  striking  of  these  are  those 
which  mark  off  the  half  stanzas  in  the  common  meter  pattern 
and  the  first  two  3-stress  lines  in  the  short  meter  pattern. 
These  are  more  marked  iu  the  case  of  S,  but  appear  in  the 
records  of  both  subjects,  even  when  the  patterns  are  given  in 
bare  taps.  In  the  common  meter  pattern  the  JnterA'al  is  often 
nearly  or  quite  double  that  of  the  ordinary  inter\-als.  In  the  short 
meter  pattern  its  excess  ranges  from  about  one-seventh  to  more 
than  two-thirds  of  the  intervals  on  either  side.  The  interval 
in  these  cases  is  taken  up  partly  with  the  completion  of  the 
enunciation  of  the  stressed  syllable  immediately  preceding  (what 

Soportion  can  be  roughly  estimated  ft-om  that  of  the  last  syl- 
l>le  of  the  rhyme),  by  a  pause,  and  by  the  introductory  sylla- 
bie  of  the  following  stress  when  there  is  one.  Such  pauses  are 
often  used  also  for  taking  breath.  In  the  long  meter  pattern 
there  is  also  a  tendency  to  mark  the  line  groups  by  lengtheu- 
iug  the  iuter\'al  between  the  final  stress  of  one  line  and  the 
initial  stress  of  the  succeeding  one,  but  by  no  means  so 
pronounced.  If  the  general  average  for  this  group  is  con- 
sulted (Table  II,  Pt.  i),  it  will  be  found  that  S  invariably 
lengthens  these  intervals  (and  also  shortens  the  first  inter- 
val of  the  new  line).  The  amounts  iu  question  are  very 
small,  but  the  relation  can  be  traced  in  most  of  the  averages 
for  the  single  rhymes  of  the  group  and  is  clear  in  the  records 
of  the  bare  tapping  {cf.  Pt.  v).  The  same  relation  appears 
in  T's  record  with   bare  taps  and  in  some  of  the  averages 


^  Nichols,  op.  cil.,  p.  82. 
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for  the  single  rhymes,  but  does  uot  appear  io  the  general 
average  and  fails  distinctly  in  some  of  tbe  siugle  rhyme  aver- 
ages. In  some  cases,  however,  it  may  possibly  be  hidden  or 
neutralized  by  T's  tendency  to  lengthen  the  first  interval  of  the 
Hne. 

The  smaller  rhythmic  periods — couplets  and  Iin« — .ire  not 
further  divided  by  measurable  lengthening  of  special  intervals 
(except  as  already  noticed  in  the  case  of  the  first  two  3-stress 
lines  of  the  short  meter  pattern),  uoi  even  in  the  case  of  4Stress 
lines  with  internal  rhyme.  In  the  bare  tap  rhythms,  however, 
there  are  traces  of  such  a  method  of  demarcation  (</-  Pt. 
v).*  The  general  tendency  to  increase  of  rate  within  the 
subordinate  groups  is,  however,  not  without  an  influence.  It 
gives  to  the  3-stress  lines  in  the  common  meter  pattern  a 
quicker  movement  than  the  4-stres,s  lines,  and  may  thus  be 
partially  responsible  for  the  "  fsilltng  "  character  which  they 
seem  to  have.  The  subjects  differ  so  much  in  their  rates  for 
the  second  half  of  the  short  meter  pattern  that  conclusions 
cannot  be  drawn  from  the  table  as  to  its  movement. 

It  remains  to  speak  of  the  size  of  the  intervals  in  relation 
to  foot  structure,  in  other  words  to  the  nature  of  their  syl- 
lable contents.  In  the  rhymes  used  there  is  a  considerable 
variety  in  this  respect,  ranging  from  intervals  containing  but  a 
single  syllable,  as  in  the  first  two  of  "See,  saw,  Margery 
Daw."  to  those  containing  four  as  iu  the  fifth  and  seventh  of 
"  There  was  an  old  woman  that  lived  in  a  shoe  "  or  the  first  of 
"  Diddle,  diddle,  dumpling."  Yet  few  differences  are  appar* 
cnt  in  the  figures  that  can  be  referred  directly  to  this  cause,  a 
result  to  be  expected,  perhaps,  in  view  of  the  prominence  given 
to  the  rhythm  in  reciting.  It  cannot  be  doubted  that  when 
adult  verse  is  read  for  its  meaning  as  well  as  metrical  structure, 
very  material  differences  in  intervals  are  to  be  found.  There 
is  reason,  indeed,  to  think  that  the  overfull  Intervals  in  "  There 
was  an  old  woman  that  lived  in  a  shoe  "  break  into  the  regu- 
lar movement  of  the  pattern  as  the  rhyme  is  ordinarily  recited 
by  children,  though,  as  will  presently  be  shown,  they  cau  bring 
it  into  complete  uniformity  when  necessary. 

Three  of  the  rhymes— the  two  about  the  old  women  and 
"If  all  the  world  were  apple  pie,"  are  in  iambic-anapestic 
movement — the  last  in  perfect  iambs  throughout.  The  remain- 
ing eight  are  trochaic-dactylic.  It  does  not  appear,  so  far  as 
our  results  go,  that  these  differences  affect  the  length  of  the 

'Such  a  difference  between  the  verae  rhj^tbm  aiid  that  of  bare  taps 
is  not  unexpected,  for  the  lapueil  rliythtii*,  having  to  depend  chiefly 
apon  qaantity,  arc  at  a  diBauTantaxe  compared  with  those  in  Tocal 
form  which  have  at  their  disposal  rhyme,  pitch  and  iatcnsity  in  addi 
tion. 
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intervals  or  the  general  rate  of  recitation  in  any  nnifonu  way. 
It  is  not  so  much  in  the  general  rate  of  the  line  as  at  the  be- 
j^inuiuK  and  eiid.whert:  tliL-  presence  or  absence  of  an  extra  syl- 
lable makes  tlie  difference  between  an  abrupt  or  s  gradual 
beginning,  or  ending,  or  sets  the  character  of  the  movement 
for  the  whole  that  these  prosodic  differences  are  effective ; 
though  there  may  also  be  a  difference  of  movement  within  the 
interval,  if  Hurst  and  McKay  are  correct  in  their  measure- 
ments of  the  short  syllables  in  the  theses  of  dactylic  and  ana- 
pcstic  feet.  These  authors  report  characteristic  differences 
in  rate  for  the  different  feet  and  conclude  that  "  the  dactylic  foot 
tends  to  be  shorter  than  the  anapestic  and  the  trochaic  than 
the  iambic  "  {pp.  cit-,  p.  66,  f.).  This,  however,  runs  counter 
to  common  observation,  at  least  with  rcfcreuce  to  the  anapest,' 
and  does  not  hold  in  our  experiments  on  the  rhymes.  In  Table 
I,  for  example,  it  appears  that  the  pure  iambic  rhyme  "  If  all 
the  world  were  apple  pie"  has  a  shorter  average  foot  than 
"  Georgie.  porgie."  which  is  almost  exclusively  trochaic.  The 
same  table  also  shows  that  rhymes  containing  the  same  sorts 
of  feet  may  differ  ver>-  widely  in  their  rates  of  recitation.  We 
cannot  but  think  that  tliese  authors  have  been  led  into  error 
in  this  particular.  A  very  large  number  of  experiments  would 
be  neces-sary  to  establish  such  a  difference  as  they  describe;  for 
even  the  difference  between  dactyls  and  trochees  and  between 
anapests  and  iamb.s  disappears  when  they  occur  in  the  same 
line  and  the  line  is  scanned. 

Observalions  on  the  Rhythm  of  Nursery  Rhymes  as  Recited 
and  Tapped  by  Children.  As  a  supplement  to  the  experiments 
above  reported,  and  particularly  as  a  test  of  the  manner  in 
which  some  of  the  rhymes  which  do  not  quite  fit  the  or- 
dinary patterns  would  be  haHdle<l  by  the  children  them- 
selves, one  of  us  undertook  the  observation  of  a  number  of 
young  children  in  one  of  the  public  schools  of  the  city.*  Over 
forty  children  of  an  average  age  of  ten  years  were  tested  in  all. 
They  were  taken  singly  and,  without  any  suggestion,  required 
to  recite  several  of  the  rhymes,  tapping  the  rhythm  at  the  same 
time  with  the  finger.  As  they  are  accustomed  to  do  something 
similar  in  the  counting-out  rhymes  and  in  music,  they  found 
no  difficulty  in  doing  so.  The  results  may  be  summarized  as 
follows: 

Of  fifteen  children  asked  to  tap  the  rhythm  in  "  Bye  Baby 

^Coleridjte,  for  example,  in  the  familiar  poem  in  which  he  illus- 
trates the  common  forms  of  feet  characterizes  them  particularly  aa 
"  the  swift  anapests," 

'It  is  a  pleasure  to  acknowlcdRC  here  our  indebtedness  to  the  Wor- 
cester school  authorities  and  to  Miss  KUa  U.  Dnyer,  the  principal  of 
the  Oxford  St.  School,  for  the  opporluoity  of  testing  these  children. 
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Bunting"  four  gave  four  accents  to  the  line,  ten  beat  it  in 
three  and  one  in  two  beats.  "  Diddle,  diddle,  dumpling  "  was 
given  in  the  connnon  meter  pattern  by  nine  outof  sixteen  chil- 
dren. Seven  oihers  gave  it  differently,  chiefly  in  three  stress 
lines,  all  or  nearly  all  failing  to  talce  the  somewhat  more  diflfi- 
cuh  adaptation  to  the  long  meter  pattern  that  we  ourselves  used 
in  the  measurements  above  reported.  Forty-four  children  re- 
cited the  familiar  rhyme.  "Sing  a  song  o'  six  pence."  Of 
these  twenty-seven  gave  four  stresses  to  the  first  and  third 
line.s,  four  gave  them  three  stresses,  and  thirteen  two  stresses. 
It  was  found  that  the  children  were  satisfied  with  any  of  these 
simple  rhythms,  and  if  a-sked  to  change  did  so  readily.  The 
fourth  line  of  "  Mistress  Mary  " — "  And  pretty  maids  all  in  a 
row" — which  contains  the  long  syllable  "maids"  where  a 
short  one  would  be  expected,  was  given  in  regular  time  by 
nineteen  children  and  irregularly  by  nine.  There  seemed  to 
be  little  difficulty  where  the  rhyme  waa  well  known.  In 
"There  was  an  old  woman  that  lived  in  a  shoe"  the  line 
'*She  had  so  many  children  she  didn't  know  what  to  do," 
which  contains  two  feet  with  supernumerary  syllables  was  taken 
rhythmically  by  thirty-three  and  Irregularly  by  seven  children. 
A  further  test  was  made  by  placing  before  each  child  in  his 
turn  a  card  on  which  was  n*ntten 
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and  requesting  him  after  reading  it  to  himself  to  read  it  aloud. 
Two-thirds  of  the  children  read  the  numerals  rhythmically, 
putting  the  stress  on  the  i ,  3  and  5  of  the  first  line  and  6,  8 
and  to  of  the  third,  and  in  nearly  all  ca.scs  strengthened  the 
accent  on  repetition. 

These  tests  give  evidence  both  of  the  facility  with  which 
children  reduce  recalcitrant  lines  to  conformity  with  the  rhyth- 
mical patterns  and  of  a  freedom  in  the  selection  of  patterns 
in  doubtful  cases.  How  far  the  cases  in  which  the  rhymes 
were  recited  irregularly  show  habits  of  repeating  iheui  in  that 
way  cannot  l>e  said,  but  it  is  not  tinlikely  that  some  rhymes 
are  never  forced  into  perfect  rhythm  by  a  considerable  number 
of  children.  These  satisfy  themselves  with  the  regularly 
rhythmed  portions  and  get  over  the  irregular  portions  in  the 
easiest  way  they  can.  A  more  extended  study  of  the  rhymes 
as  recited  by  children  when  saying  them  with  perfect  freedom, 
without  the  constraint  of  tapping  or  the  presence  of  an  un- 
famihar  observer,  would  be  au  inleresliug  aud  important  con- 
tribution to  the  subject. 
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The  general  results  of  this  section  of  our  studies  may  be 
summarized  as  follows: 

1.  We  fiud,  with  previous  investigators,  a  general  uuiform- 
ity  in  the  intervals  between  stresses  (except  when  they  con- 
tain the  pauses  that  mark  off  the  larger  rhythmic  periods),  but 
also  that  there  is.  in  the  rhymes  as  a  whole  and  in  the  rhyth- 
mic periods  within  them,  a  tendency  to  a  quickening  in  rate 
from  first  to  last. 

2.  The  characteristic  movement  of  the  most  frequent  patterns 
depends  partly  ou  the  distribution  of  pauses  and  partly  perhaps 
on  this  tendency  to  increase  of  rate. 

3.  The  tests  on  school  children  show  a  general  tendency 
on  their  part  to  force  imperfectly  worded  rhymes  into  conformity 
with  one  or  the  other  of  the  more  common  patterns,  but  also 
a  certain  freedom  as  to  the  pattern  selected. 

III.      COLLBGB  YhLLS. 

Perhaps  in  no  6eld  is  the  phenomenon  of  rhythm — pure 
rhythmic  noise — more  strikingly  displayed  than  in  the  yells 
and  cheers  of  college  students.  From  the  list  published  in  the 
World  Almanac  for  1895  and  various  other  sources  a  collection 
of  fully  two  hundred  college  yells  has  been  made,  and  these 
have  been  examined  with  reference  to  metrical  patteru.  While 
it  is  not  possible  in  every  case  to  tell  from  the  printed  text  ia 
just  what  rhythmic  form  the  cheers  are  actually  given,  several 
points  of  considerable  interest  are  apparent.  The  same  metri- 
cal patterns  are  found  as  in  the  nursery  rhymes,  but  in  strik- 
ingly different  proportions.  Yells  based  on  any  of  the  pure 
4-strcss  patterns  or  on  the  common  meter  pattern  are  infre- 
quent, while  yells  conforming  exactly  to  the  short  meter  pat- 
tern are  extremely  common,  forming  as  much  as  a  quarter  of 
the  whole  list,  without  including  many  imperfect  examples. 
Several  of  the  yells  of  the  4-stress  group  appear  to  follow  the 
couplet  pattern,  others  the  pattern  of  three  4-stress  lines  fol- 
lowed by  a  more  or  less  perfect  3-strcss  line,  and  few,  if  any, 
that  of  the  long  meter  stanza.'  Among  the  yells  were  also 
found  several  examples  of  a  metrical  pattern  not  represented  at 
all  in  our  list  of  nursery  rhymes,  though  not  wholly  unknown  to 
children.  It  consists  of  a  two  followed  by  a  three.  Here  is 
an  example:  Rah,  Rah!  Rah,  Rah,  Rah!  Rah,  Rah!  Rah,  Rah, 
Rah!  Swarthmore.  This  is  evidently  based  on  the  drill  ser- 
geant's Left,  Left!  Left,  Right,  Left!     In  the  political  cam- 


'  Oue  of  the  writers  of  tfaii  stutly  is  inclined  to  rcgnrd  sonie  of  the 
caACft  here  classed  ss  4-stre8S  yelU  u  really  2-stress  yells.  I'rom  the 
data  Bt  band  it  is  perhaps  impossible  to  say  whether  the  two  2's  cod- 
•titutiag  the  four  are  to  be  regarded  an  subordinate  groupings  or  not. 
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paign  of  1884  this  pattern  was  used  with  the  words  "  Blaiae, 
Blaine,  James  G-  Blaine  "  and  a  stamping  acconipauiment,  an 
idea  which  Charles  Ledyard  Norton'  says  can  be  traced  back 
to  the  Columbia  College  students.  The  same  pattern  has  been 
obsen-ed  in  use  by  children  as  a  march  rhythm:  January, 
Februar>'.  March,  March,  March.  The  most  striking  differ- 
ence, however,  fs  the  greater  prominence  of  patterns  involving 
3-stress  groups  These  occur  of  course  as  constituent  parts  of 
both  yells  and  nursery  rhymes  in  the  common  and  short  meter 
patterns,  but  also  among  the  yells  in  about  eight  out  of  nine  of 
the  remaining  cases. 

These  college  yells  are  the  settled  choice  of  the  students  of 
the  various  institutions  to  which  they  pertain,  and  in  many  cases 
are  decided  upon  by  vote  of  the  student  body.  The  propor- 
tions found  may  therefore  be  correctly  considered  as  the  rhyth- 
mic preferences  of  American  college  students  for  the  purpose 
for  which  they  are  used.  It  is  difficult  to  state  the  causes  in- 
spiring this  choice.  It  is  not  to  be  taken  for  granted  that  the 
preferences  of  college  men  for  rhythms  will  be  in  exact  proportion 
to  the  size  of  the  grnup.s  insuch  a  list  of  favorite  nursery  rhymes 
as  that  considered  in  the  previous  section.  Aside  from  other 
influences,  it  is  quite  possible  that  the  impression  left  by  the 
rhymes  in  the  short  meter  pattern  may  be  more  lasting  than  that 
left  by  the  larger  groups  of  other  sorts,  A  motion  rhythm  like 
that  of  "  Peas  porridge  hot,"  which  alt  children  like  to  play, 
would  probably  have  considerable  advantage  in  this  respect. 
It  is  more  probable,  however,  that  the  fact  noted  indicates  that 
some  rhythms  are  better  suited  for  certain  purposes  than  for 
others,  and  that  the  choice  of  the  tripodic  form  so  prominent  in 
the  yells  rests  upon  other  and  perhaps  physiological  reasons. 
Three  explosive  sounds  can  Iw  uttered  with  more  ease  and 
satisfaction — for  respiratory  reasons  probably — than  a  greater 
number  (itisacommonsayingof  those  who  invent  yells  that  the 
test  of  excellence  is  to  try  them),  and  with  more  telling  effect 
than  a  less  number.  In  cheering,  also,  the  obruptne.ss  of  the 
sound  is  an  important  factor.  A  yell  without  marked  pauses 
cannot  possibly  be  so  effective  as  one  in  which  the  pulses  of 
sound  are  more  sharpl>  marked  off  from  one  another.  An  ex- 
ample will  perhaps  make  this  clear.  The  following  yell,  even 
when  given  by  practiced  voices,  merges  iuto  a  mere  bellow 
of  sound:  Gloriana,  Frangipanoa.  Indiana!  Kazoo,  Kazab! 
Kazoo.  Kazah!  Hoop  Lah!  Hoop  Lah!  State  University,  Rah! 
Rah!  Rah!  One  of  the  more  effective  type  in  use  in  the  Uni- 
versity of  California  is — Rah,  Rah,  Rah.  Califor-ni-a,  U.  C. 
Berk'lee,  Zip,  Boom,  Aht     In  so  far  as  the  first  lacks  in  ex- 

'Cbarlea  Ledyard  Norton  :  Political  Americanisms,  p.  i3o. 
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plosive  abruptuess  of  rhythm,  it  loses  In  stirring  effect.  The 
abruptness  will  of  course  depend  largely  on  the  syllables  that 
compose  the  yell.  but.  as  appears  from  the  tables  given  in  the 
preceding  section,  the  short  meter  pattern  has  an  advantage 
over  the  others  in  having  unmistakable  panses  at  the  ends  of 
the  first  two  of  its  3-5tresa  lines. 

It  would  be  interesting  if  it  were  possible  to  trace  the  history  o( 
cheering.  Antedating  all  college  yells,  so-called,  we  have  the 
conventional  form  of  it,  which  is  known  as  "giving  three 
cheers"  or  giving  "three  times  three"  for  a  person.  This 
castom  was  observed  at  least  as  far  back  as  the  last  century, 
and  probably  much  earlier.*  It  is  undoubtedly  from  this  that 
the  original  nine  rah  yells  of  Yale  and  Harvard  are  derived. 
The  question  of,  why  fhrre  cheers  is  left  unsettled  by  us  with 
only  a  conjecture  that  long  ages  of  practical  exjwrience  devel- 
oped this  rhythmic  form  of  sounds  as  the  most  satisfying  and 
effective. 

IV.    Some  Common  Rhythms  aptd  the  Words  that 

HAVE   BEEN   FITTED   TO   THEM. 

The  tendency  of  imaginative  hearers  to  give  a  meaning  and 
a  verbal  clothing  to  rhythmic  sounds  of  any  sort  is  everywhere 
in  evidence,  especially  where  there  is  the  perception  of  con- 
formity of  the  rhythm  to  one  of  the  familiar  metric  patterns. 
Every  one  can  recall  instances.  The  telephone  call  of  a  veter- 
inary surgeon  is  translated  by  another  person  on  the  same  cir- 
cuit into  the  perfect  iambic  line  ' '  my  horse  issick;  come  quick, 
come  quick."  The  rising  bell  in  a  large  woman's  college  says 
to  one  "  crawl  out,  crawl  out,  crawl  out,"  and  for  meals  "come 
in,  come  in,  come  in."  To  another  it  says  "  get  up,  get  up, 
get  up,"  and  "quick  quick,  quick  quick,  quick  quick,"  re- 
spectively. One  person  was  told  as  a  child  that  the  schoolbell 
said  "Helen,  come  to  school,"  and  has  heard  those  words 
ever  since  when  it  rings.  The  dinner  bell  is  reported  by  a 
masculine  olaervcr  tosay,  "  you  hungry  cusses,  come  in,  come 
in;  you  hungry  cusses,  come  in,  come  in." 

Perhaps  the  most  familiar  instance  is  the  interpretation  of 
the  ringing  of  church  bells — a  very  different  interpretation, 
however,  in  the  case  of  the  faithful  churchgoer  and  in  that 
given  by  the  profane  sluggard  whose  rest  is  thereby  disturbed. 
This  general  trait  has  been  elaborately  worked  out  in  a  poem 
formerly  much  affected  by  elocutionists,  beginning: 

"  How  swc«t  the  chime  of  Sabbath  bella. 
Bach  oue  its  creed  in  music  tells." 


1  Scots  MBgaxine,  in  1789,  p.  356. 
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£acb  creed  in  successive  stanzas  receives  its  characterization 
in  the  language  of  the  bell.    Perhaps  two  instances  will  suffice: 

"  Farewell,  farewell,  base  world  farewell, 
Say  10  the  world  farewell,  farewell, 
Fealed  fortb  the  Presbyleriau  bell." 

'*  In  after  life  there  is  no  hell. 
No  bell.  DO  hell,  no  bell,  uo  hell. 
Rang  out  the  UniversalisC  hell." 

The  railroad  and  steamer  furnish  au  almost  inexhaustible 
supply  of  meters  and  rhythms.  Engineers  of  imaginative  tem- 
peraiuent  listeniug  to  the  voices  of  their  engines  endow  them 
with  the  attributes  of  a  distinct  personality,  and  the  traveller  by 
steamer  may  hear  in  the  ihrob  of  the  screw:  "  Got  yertrunk, 
got  yer  trunk,  got  yer  truuk."  Musicians  find  in  such  sounds 
suggestions  for  motifs  as  Leonardo  found  those  for  pictures 
in  the  mottled  surfaces  of  tables.  Berlioz  is  said  to  have  de- 
rived the  motive  for  the  "  Ride  to  Hell  "  in  the  "  Damnation 
of  Fau,st ' '  from  the  clattering  of  au  express  train  during  a 
sleepless  night.  What  shall  be  the  meaning  given  to  these 
rhythms  depend.s  on  the  emotional  tone  of  the  hearer.  To  one 
young  romancer  it  is  the  machine  .spirit  repeating  with  varia- 
tions the  words  "  Oil  hurry  up,  oh  hurry  up,  oh  hurry  up." 
To  one  who  has  been  bereaved  by  its  agency  it  is  the 
threatening  voice  of  a  cruel  monster.  Kipling's  "  .007  "  cov- 
ers "  his  one  hundred  and  fifty-six  miles  in  two  hundred  and 
twenty-one  minutes  " — "a  hundred  feet  to  each  word." 

"  With  a  Tniclinai — ghignai — shtiugal !  Yah!  Yah!  Yah  I 
Ein—zwei—clrei— mutter  1  Yah!  Yah!  Yah  I 
She  climb  upon  der  shteeple 
Und  she  frighten  all  the  people 
Sin^iu'  mtcbnai— gliigiiB] — shlingftll  Vat,  Yah," 

To  one  listener  the  ticking  of  an  alarm  clock  calls  up  the  Lady 
of  the  Lake.  The  patter  of  rain,  the  crunching  of  frozen  snow, 
and  even  the  rhythm  of  ordinary  walking  bring  a  verbal  accom- 
paniment to  the  minds  of  some.  This  tendency  has  long  been 
exploited  by  the  humorist  in  the  croaking  of  bullfrogs  and  the 
hooting  of  owls.  Bird  lovers  interpret  the  noles  of  their  favor- 
ites. The  robin  says  "  Cheer  up.  cheer  up."  the  while-throated 
sparrow  "See  me!  Pcabody,  peabody,  peabody."  The  crowing 
of  the  cock  to  one  means  "Who  the  devil  cares."  To  spur 
his  flagging  energy  a  farmer's  boy  was  told  that  the  meadow 
lark  sings  "  Laziness  will  kill  you,  "  and  has  continued  to  hear 
these  words  in  its  song.  To  others  they  mean  "  My  poor  chil- 
dren," 

The  various  metric  patterns  presented  iu  the  military  bugle 
calls  have  furnished  the  best  illustrations  of  the  trait  under 
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I  can't  yet  'em  ap. 

I  can't  Kvt  'em  op, 

I  caa't  grt  'em  ap  ta  the 

I  cas'l  get  'rm  np, 

I  can't  get  'em  np, 

I  caa't  get  'cm  np  at  all. 

The  capcaia  *•  worve  thaa  tbc  aerxcaat. 
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Come,  come  to  the  stable 

All  ye  whn  arc  atile, 

Water  your  horses  and  xet  tbem  some  hay. 


'  For  the  clcctiotrpcs  of  the  mnsical  Korea  we  are  iadebted  to  the 
'oartcsjp  o(  D.  Appleton  &  Co.,  New  Vork. 


{The  Bignal  for  lightn  out,  J 

Put  it  out,  put  it  oat,  put  it  ont,  etc. 

The  words  soldiers  liave  put  to  this  call  when  used  in  the 

burial  services  are: 

"  Love,  good  night,  must  thou  go, 
'Wiieu  the  dajr  and  the  night  need  thee  so? 
All  is  well. 
Hasteu  nil  to  their  re«." 

In  the  ordinary  setting  of  words  to  music  great  liberty  i.s 
taken  with  the  quantity  of  the  syllables  used.  In  the  present 
instances  where  words  have  been  fitted  to  the  music  a  more 
exact  congruily  may  be  expected,  and  the  question  may  nat- 
urally be  asked  whether  the  notes  represent  with  fair  accuracy 
the  true  quantities  of  the  syllables  inquestion.  This  seems  rather 
doubtful,  especially  in  the  case  of  the  unstressed  syllables.  The 
cases  are  interesting,  however,  as  showing  the  same  rhythmic 
patterns  fashioned  from  two  sorts  of  rhythmic  material. 
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Ltt  FolU :  its  causes,  sa  thiraptutique,  au  point  de  vue  psycktqut. 

Par  Th.  DaRKL.     Avec  ime  preface  du  Dr.  E.  Gyel.    Geneva,  M. 

Reyniond  ;  Paris,  V.  Alcan,  1901.  pp.  196.  Price,  Fr.  3.50. 
This  essay.  '■  nn  lirre  tout  d'intuition,"  as  the  Editor  terms  it,  is 
the  oalcome  of  b  philosophy  of  '  psychism.'  "  The  human  individual 
istroiislnuted  by  an  extremely  complex  ffroaping  of  monads,  them- 
selves of  very  different  stages  of  evolution.  ,  .  ,  .  Such  a  group 
U  naturally  in  a  state  of  unstable  cqnilibnum  ;  and  madne&s,  that  is 
to  say  the  annihilation  of  the  rlircctioii  of  the  central  moaad,  is  the 
result  of  a  rupture  of  equilibrium  betveen  the  soul  and  the  mental  ele- 
ments and  between  the  mental  elemeats  and  the  '  a3tr«I  '  and  ma- 
terial principle.  The  causes  thnt  predispose  to  insanity  cnu  all  be 
traced  to  a  lack  of  affinity  between  the  soul  and  the  secondary  prin- 
ciples." We  then  have  (i)  hysteria,  or  iusufTicieucy  of  central  direc- 
tion ;  (3)  delirium  of  persecution,  or  rebellion  of  the  mental  elements 
from  the  ego,  with  sauordi nation  to  the  preponderant  eteineuts  of  the 

?roup  :  (3)  mania  and  melancholia,  or  anarchy  of  the  elements  ;  and 
4)  dementia,  or  psychical  disaggregation.  The  thesis  is  vigorously 
worked  out :  but  most  psvchologists  will  prefer  a  leas  '  intuitive  '  ac- 
couot  of  the  abnormaE  mfnd. 

Socrate  {l.es grands philosophas).  Par  C.  Piat.  Parts,  F.  Alcau,  1900. 
pp.  270.     Price,  Fr.  5. 

This  volume  is  the  first  of  a  series  of  works  upon  the  leaders  of 
philosophical  thought,  which  will  appear  in  quick  succession  under 
the  genera]  editorship  of  M.  Piat.  Kant.  Avicenna,  Malcbranchc,  St. 
Anselm,  St.  Augustine,  Descartes,  St.  Thomas  Aquinas,  St.  BoDaven< 
tura,  Maine  de  Biran,  Pascal,  Spinoza  and  I>uns  Scotns  will  form  the 
snhjects  of  the  next  following;  issues. 

Id  the  work  before  us,  M.  Pint  treats  of  the  life  and  teaching  of  Soc> 
rates  in  ten  chapters,  entitled  respectively  Social  Surroundings, 
Youth,  Vocation,  Dominant  Idea,  Method,  Ethics.  Theology.  Gscha* 
tology.  Trial,  and  Influence.  He  writes  pleasantly,  and  in  popular 
vein  ;  and,  if  he  brings  us  nothing  new,  manages  at  least  to  cover  hii 
ground  pretty  thoroughly. 

Experimental  J'sychology,   by    Hdwaro  Bradfoxd  Tixchhnkr.     A 
manual  of  laboratorv  practice.     Vol.1.    Qualitative  Kxperlraents. 
Part  I.     Student's  Manual,     pp.  314.     Price,  jli.60.     Part  II.     In- 
structor's Manual,     pp.  456.     Price,  I3.50.     The  Macmillan  Co., 
New  York,  1901. 
It  ia  a  pleasure  to  annouucc  the  appearance  of  this  very  important 
and  long  expected  work,  due  notice  of  which  will  appear  later.    It  wi» 
a  misfortune,  however,  that  the  two  parts  did  uol  apjjear  together. 

A  AtttHoriat  of  George  Brown  Goode.     Annual  Report  of  the  Smith- 
ffouiaa  Institution.    U.  S.  National  Museum,  1897,  Vol.  II.   Wash- 
ington, 19QI,  pp.  515. 
The  first  thirty-eight  pages  of  this  interesting  volume  are  devoted 
to  abstracts  of  the  remarks  made  by  Gardiner  Hubbard,  Professors 
t*agley,  W.  I..  Wilson,  H.  P.  Osborn,  and  W.  H.  Dall.    Then  follows 
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a  twenty  page  memoir  by  Professor  Langley,  and  the  rcstof  tlievoluiue 
is  devoted  to  papers  on  mnseams  and  the  history  of  science  in  America, 
with  a  final  bibliography  of  Coode's  works.  This  book  is  made  more 
interesting  by  full  page  plates  of  109  of  the  inoat  cmioent  men  in  the 
history  of  American  science. 

G&tterglaube     und     GUtUrsagen     der    Germancn.     von     Wolfgang 
GOLTHER.     I,.  Ehlennanu,  Dresden,  1894.     pp.  66. 

This  unique  little  book  sttempls  a  condeused  statement  of  what  the 
ancient  Geriridna  believe-d,  and  now  tliey  worshipped,  and  to  present 
it  all  in  historical  perspective.  The  more  ioiportant  chapters  are  on 
belief  in  spirits,  souls,  clfs  anil  giants,  goils  nud  the  Supreme  God  of 
heaven,  Wodan,  Ualdr,  and  other  special  deities,  the  creation  and 
de«triictioii  of  the  world,  divine  service.  The  author  evidently  holds 
that  this  ia  not  a  bad  faith  to  live  and  die  by. 

TTte   Science  of  Life.     An   Outline  of  the    History  of  Biology  and 
Its   Kec£Jtl  Advances,  by  J.  Arthur  Tuosison.      Blacktc   and 
Son.,  Ltd.,  London,  1899.     pp.  346. 
This  18  an  admirable  conipcnd  of  evolution  in  the  field  of  bioloKT, 
by  a  facile  pen,  with  several  dozen  helpful  titles  io  the  way  of  bibli- 
ography. 

Ceschichte  de  Neugriechischen  Volksschulu-esens,  von  Paul  Kipfbr. 
K.  Starke,  Grossenliaiut  und  I^ipxig,  1897.  pp.  96. 
This  history  of  ihe  Greek  school  system  begins  in  1827,  when  the 
present  scheme  was  organized  under  French  inQueiice.  It  describes 
the  grndnal  predominance  of  German  influence*  and  the  development 
of  the  courses  of  lower  and  intermediate  education,  nearly  up  to  its 
date,  with  copious  references. 

Erziehung  tttid  Erzieher,  von  Rudolf  Lrbuann.  Weld  man  nsche, 
Berlin.  1901.  pp.  344. 
The  chief  topics  discusscil  are  the  relations  betweea  education  and 
heredity,  habit,  educational  ideals,  home,  the  departments,  philosophy 
in  the  school.  The  tatter  chapter  appears  to  the  writer  of  tbia  note 
the  tno«t  important. 

A  Short  A(€oun(  of  the  Hebrew  Tenses,  by  R.  H.  Kknnktt.     TJnf»er- 

eity  Press,  Cambridge.     The  Macmillaa  Co.,  New  York,  1901.    pp. 

104.     Price.  $1.00. 

The  writer  has  found  that  students  of  Hebrew  find  special  diffieutly 

with  tense,  hence  this  primer  designed  to  lead  np  to  a  fuller  treatment 

of  the  subject  in  Oriver's  well  known  work. 

The  Books  of  the  Nezv  Testament,  by  Leighton  Pdllah.    Riving- 
tona,    London,  1901.     The  MacmilUn  Co..  New  York,  1901.     pp. 
300,     Price,  $1.35. 
This  introduction  is  neither  a  mere  bandboolc  uor  an  elaborate  treat- 
ise for  specialists.    It  is  conservative,  yet  has  made  ample  use  of  recent 
critical  investigation.    It  devotes  achapter  to  each  of  the  main  books 
with  several  interesting  appendices. 

A  Text  Book  of  Psychology  for  Secondary  Schools,  by  Daniel  Pot- 
NAU.  American  Book  Co..  New  York.  1901.  pp.  300. 
This  is  an  interesting  book  by  a  revered  teacher  of  long  experience. 
It  is  lucidity  itself,  as  well  hcfita  the  normal  classes  to  wnom  the 
author  ministered.  His  mind  was  conservative,  and  while  most  of  bis 
work  is  devoted  to  what  some  now  call  the  old  psychology,  there  are 
plenty  of  iUustratioiis  from  the  new,  especially  on  some  of  the  senses. 
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dteaniiag,  hypnotism,  and  with  «ugge«tion8  for  apparatus  and  experi* 
mcDt. 

La  Philosophic  de  la  Nature  chex  Us  Anciens,  par  Ch.  Hirrr.    Thorin 

ct  Fils,  Paris,  1901.     pp.  583. 

The  author  considers  the  relations  of  nature  to  religious  thought 
among  Ilehrews.  Persians,  Rj:ryptif>n8,  Chinese,  and  Hindus;  the  rela- 
tions of  nature:  to  poetic  sentiment  in  the  literature  of  ancient  Greece 
and  Rome  ;  and  then  treats  of  scientific  and  metaphysical  nature  study 
among  ancient  philosophers. 

The  RiddU  of  the  Universe  at  the  Close  of  the  Nineteenth  Century,  by 

Krnrt  Hafxkel.     Translated  by  Joseph   McCabe.     Harper  and 

Brothers,  New  York.  1901.  pp.  391. 

There  is  a  swan  song  which  marks  "  the  close  of  my  studies  on  the 

monistic  conception  of  the  uniTertie."     The  author  renounces  a  system 

of  monistic  philosophy  be  had   planned  on  account  of  growing  age 

and  weakening  strength,  and  adds  that  "  I  am  wholly  a  child  of  the 

nineteenth  century  and  with  its  close  I  draw  the  line  under  my  life's 

work."     He  here  treats  of  life  devetopnient,  the  son),  immortality, 

substance,  nature,  belief,  monistic  religion  and  ethics,  in  an  easy  and 

▼cry  interesting  way  interspersed  by  many  fascinating  reminiscences. 

Problems  of  Evolution,  by  F.  W.  Hkapi^v.  Duckworth  &  Co.,  Lon- 
don, 1900.  pp.  373. 
First  the  writer  tries  to  show  that  Lnmarck  is  nTong  as  to  the  mould. 
Ing  influence  of  the  environment,  but  he  pleads  for  a  world  wide  ten- 
dency to  vary,  and  with  natural  selection  as  a  regulatitig  principle, 
90  that  all  species,  even  the  lowest,  in  a  sense  pilot  themselves  and 
heredity  is  progressively  limiting  the  range  of  variation.  With  man 
the  same  principles  as  with  the  lower  creatures  are  still  operative,  but 
others  come  in,  so  that  civilizatiou,  though  quite  distinct  from,  is  still 
guided  by  evolution.  A  discussion  of  the  conditions  that  favor  and 
oppose  progress  leads  to  a  Gnal  chapter  on  China  as  unprogreaaire. 
Tnc  chapters  on  the  interaction  of  species ;  the  inflnence  of  the  ta- 
dividual  on  the  evolution  of  the  race ;  on  isolation  ;  on  moral,  reli- 
gious and  intellectual  evolution,  are  interesting  and  suggestive. 

Evolution  of  To-day,  by  H.  W.  Conn.  G.  F.  Putnam's  Sons,  New 
York,  1899.  pp.  342.  Price,  |l.75- 
These  pages  are  intended  for  those  who  having  an  interest  in  the 
question  hove  neither  the  time  nor  the  requisite  knowledge  of  biology 
to  read  the  numerous  special  discussions  on  the  various  phases  of  the 
subject.  Hence  the  chapters  arc — what  is  evolution  ;  are  species  mu- 
table ;  classification  of  the  or){anic  world  ;  life  during  geological  ages; 
embryology  ;  geological  distribution  ;  Darwin's  explanation  of  evolu- 
tion ;   more  reccut  attempts  to  explain  it ;  the  evolution  of  man. 

Studies  Scientific  and  Social,  hy  Alprbd  Russhi,  Wali.ach.  3  vols., 
pp.  532,  535.  Macmlllan  &  Co.,  London,  1900. 
These  two  volumes  are  mainly  reprints  of  more  important  articlea, 
which  the  author  has  contributed  to  reviews  and  other  periodicals 
dnring  the  thirty-fiTe  years  ending  in  1S99.  He  has,  however,  intro- 
dnced  many  copious  illustrations  which  modify  and  {reoueully  enlarge 
the  original  arlicles.  The  range  of  the  author'.s  studies  is  perhaps 
better  seen  here  than  in  any  of  his  works.  He  has  grouped  the  42 
essays  under  the  larger  headings  of  earth  studies,  descriptive  lofilogy, 
plant  and  animal  distribution,  theory  of  evolntion.  anthropology, 
edacatioD,  politics*  the  land  problem,  ethics  and  sociology. 
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Animal  Behavior,  by  C.  Llovd  Morgan.  Edward  Arnold,  Loadoo, 
I900.  pp.  3-14-  Price,  f.^.oo. 
In  actenipting  loreviJiethe  author's  "  Animal  Life  and  Intel] igerice" 
for  a  new  edition,  it  appeared  "that  tlie  umetided trcatnietit  would  not 
fall  couveaientty  under  the  previous  scheme  of  arratigemeiit,"  and  be 
hu,  therefore,  given  us  a  new  book.  A  few  passages  Irom  the  older 
work  iiud  some  fr^m  bis  "  Habit  and  Instinct  "  have  been  iutroditced 
or  summarized.  lie  treats  organic  behavior,  consciousness,  instiactive 
behavior,  intelligent  behavior,  social  behavior,  feelings  and  emotions, 
and  evolution  of  animal  behavior.     The  work  has  a  few  illustrations. 

The  Laws  of  Orientation  among  Animals,  by  G.  RKYNAtTD.     Annual 
Report  of  the  Smithboniau  Institution,  1898.     Washington,  1899. 
pp.  481-498. 
In  this  discussion  the  author  succeeds  to  his  own  satisfaction  in 
eliminating  all  the  theories  that  imply  that  homing  birds  or  dogs  are 
inBueticed  by  knowledge  of  the  country,  by  geometrical  triangulation, 
by  the  heavenly  bodies,  magnetic  current,  etc.:  but  thinks  that  in  win- 
tering creatures  follow  the  lines  of  greatest  attraction  and  least  resist- 
ance, and  the  same  principle  brings  them  back. 

SupirioriU  dfs  Animaux  sur  I* Homm€,-^%J  le  Docteur  Ph.  MaM- 
CHal-     Fischbachcr,  Paris,  1900.     pp.  aaS, 

Animals  are  superior  to  ns  sometimes  in  senses,  locomotion,  meta- 
morphosis and  aex  ;  in  fighting  the  incouvctiicnce  of  viviparousnesa ; 
in  having  a  more  coiic^eu!>ed  mode  of  communication  and  often  a  more 
finished  social  organism.  The  author  finds  in  animals  the  rudiments 
of  medicine,  religion,  morals,  scieuce,  aud  metaohy^ics.  The  writer's 
style  in  interesting  and  he  marshals  a  large  boa y  of  facts  current  in 
the  literature  of  the  subject  in  support  of  his  hypothesis. 

Dogs  and  SavagCi,  by  B.  Lanc.kavrIv.     Annual  Report  of  the  Smith- 
sonian Institution,  1898.     Washington,  1899.     pp.  651-675. 

This  is  a  valuable  digest  of  a  very  voluminous  literature  on  the  rela* 
tions  in  many  savage  lands  between  dogs  and  human  beings. 

GemUi  and  GfmUlsbitdung,  tod  PauI,  Rontgbn.    Joi.  Kosel'scheo, 

Kemptcn,  1900.     pp.  368. 

These  social  and  pedag<^cat  stadles  are  preface<I  by  an  interesting 
statement  of  wliat  the  author  conceives  the  getniitx^;  its  relatiou  to 
knowledge,  will,  love,  the  heart,  religion,  character,  while  only  the 
last  I2Q  pages  are  pedagogical.     It  abouuds  in  judicious  quutations. 

7"*!?  Science  of  the  Emotions,  by  BbagavAn  DAs.  Theoaophicat  Ptib- 
lishing  Society.  I^ndon,  1900.  pp.  183. 
This  work  is  inscribed  to  Aunie  Be*ant,  by  whose  wish  and  under 
who^e  guidaucc  it  was  written.  It  treats  the  factors  of  emotion  ;  its 
essentia)  nature  ;  different  kinds  and  subdivisions  ;  relations  of  emo- 
tions ;  virtue  and  vice  ;  complex  emotions  and  their  correspondents  ; 
emotions  in  art ;  in  human  life  ;  and  the  high  applications  of  the  sci- 
ence of  emotions.  It  is  based  largely  upon  Sanskrit  sonrces,  and 
comes  into  little  contact  at  any  point  with  occidental  psychologfy. 

La  FouU  CritningtU,  par  SciPiO  SiUUBi^.    F.  Alcan,  Paris,  1901.   pp. 
300. 
This  is  a  totally  recast  and  enlarged  second  edition  of  the  author's 
famous  work,  with  new  illustrative  coses  appended,  and  considerable 
reconstruction  of  the  chapters. 


392 


LITER  ATURK. 


j4n  Essay  oh  Personality  as  a  Phi/osofihieai  PriHcipU,  by  Wilpbit* 
Richmond.  Kdward  Arnold,  Ivondon,  1900  pp.  319. 
This  essay  is  tuU*adcd  to  ilinstrate  a  philosophical  principle  and  aot 
to  establish  a  philosopliical  coiicliisioti.  Fellowiihip,  llie author  thinks, 
woald  be  quite  as  good  a  title.  He  first  discusses  ezperieoce  and  per- 
sonatity  ;  their  meaning  and  definition  ;  then  the  Inculties  or  per»OD- 
ality,  ftrclinx,  will  and  intellect.  Perhaps  the  best  chapter  is  toe  last 
OD  ctnotionK,  nf  which  he  makes  love,  and  especially  religious  love, 
tbe  highest  type. 

The  Human  Mature  Club.  An  fntroduction  to  Mr  Study  0/ Mental 
Life,  by  Edward  Thokndijcb.  l^ongmans,  Green  and  Co.,  New 
York.  1901.     pp.  235.     Price,  |r.»5. 

This  eomewhal  enlarged  edition  rather  needs  the  author's  warning 
that  too  much  mast  noi  be  expected  of  a  book  which  tries  to  handle 
psycholoK^"-"'  fiueslioiift  without  terhnitral  wonls  and  without  presup- 
posing a  tnowkdRC  of  elementary  science.  It  docs  indeed  tell  little 
truth,  but  it  touches  upon  most  of  the  large  themes  in  current  psy- 
chology, but  so  lightly  and  with  anch  incesaant  paiaphrase  of  James 
that  we  can  but  question  the  author's  pedagogic  success. 

Thf  Philosophy  0/  Fried  rich  Nietxsche.  by  Gracb  Nbal  Dolson.  The 
Macmillan  Co.j  New  York,  1901.  pp.  no. 
This  Is  a  critical  exposition  of  Nietzsche's  writings  so  far  as  theyare 
concerned  with  philosophy  rtiid  an  atteutpt  to  point  out  their  histori- 
cal position.  Riehl  thinksnoscriousGermsDwritcr  so  widely  read,  and 
while  MisB  Dolson  refuses  to  accede  him  the  foremost  place  in  the 
Ihiitker.t  of  all  titue,  which  bis  disciples  claim,  he  is  not  h  charlatan 
lakinf- himself  seriously,  but  a  Bignidcant  figure  amon^  the  philoso- 
phcrs  of  his  quarter  century.  Tbe  entire  literary  movement,  known 
as  young  Germany,  acknowledges  his  leadership.  Indeed  he  is  not  an 
isolated  phenomena,  but  a  part  ol  the  general  intetlectual  movement 
of  ibr  la^^t  decades,  aud  thus  expressing  clearly  what  many  have  dimly 
thought,  only  perhaps  more  radically.  After  a  brief  biography  and 
outline,  this  writer  treats  of  his  a-sthetic,  intellectual  and  ethical 
periods  socccssivcly,  and  finally  ol  his  relations  to  Schopenhauer, 
Hegel,  tbe  uinteriahsts  and  Keo-Kantians,  and  also  bis  literary  affini- 
ties. 

Sexual  Debiliiy  in  Man,  by  F.  R.  Sturcis.  E-B.  Treat  and  Co.,  New 
York,  1900.  pp.  432. 
The  chief  features  of  this  book  are  the  author's  advocacy  of  castra- 
tion of  certain  lunatics  under  special  condition!),  and  his  vigorous  op- 
position to  the  old  belief  that  masturbation  is  the  prelude  10  both  men- 
tal and  physical  degeneration.  The  first  three  chapters  are  devoted  to 
the  anatoiiiy  and  physiology  of  his  subject,  while  the  rest  treats  of 
morbilitics. 

UchroNie  (/'  Vtopie  dans  I'histoire),  par  Charles  Rknouvier.  F. 
Atcao,  Paris,  1901.  pp.  412. 
This  is  B  very  curious  and  interesting  apocryphal  historical  sketch 
of  the  development  of  European  civilization,  not  as  it  has  taken  place, 
but  as  it  ought  to  have  taken  place.  This  is  ^et  forth  in  the  story  of  a 
certain  occidental  Middle  Age.  which  commenced  in  the  first'  and 
ended  jn  the  fourth  Christian  centnry,  nud  then  in  a  modern  occidental 
historj'  ending  in  our  own  century.  In  the  sequel  he  shows  with 
great  artistic  talent  what  wonid  have  occurred  if  cerlain  eminent  his- 
torical percentages  had  formed  other  resolutions  than  they  did,  and 
what  iucslculable  calamities  would  have  followed  if  things  had  been 
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at  their  wont.  Thus,  while  the  optimist  may  rejoice  that  historpr  has 
on  the  whole  been  ns  fortunate  &»  it  has  been,  the  pessimist,  if  bis 
ideals  coincide  with  thoiie  o(  the  author,  will  find  jusUQcation  hecauae 
things  might  have  l>cen  so  iiiach  better. 

Essai  critique  sur  te  droit  d'affirmer,  par  AlbkxT  Lkcl^kB-  K-  Al- 
ean,  Paris,  1901.  pp.  263. 
The  BUtlior  here  treats  of  the  principle!!  and  methods  of  a  normal 
theory  of  beiu^  and  of  knowledge  and  more  specifically  of  the  Eliatic 
standpoint,  unreality,  the  relations  between  conscience  and  reality, 
pheuumena  and  reality.  The  second  part  is  ilevotcd  entirely  to  the 
science  of  the  non  real,  iQcladin};  phenomena  in  Its  relation  to  time, 
space  and  number;  science  and  the  activity  of  the  soul  ;  and  the  con- 
ditions under  which  a  normal  ticience  of  non-being  is  possible. 

Un  Si^de  Mouvrment  du  Monde  de  iSoo  it  tgoo.     Librairie  H.  Oudin, 

Paris,     pp.  914. 

This  work  is  published  by  a  committee  centerinK  in  the  Catholic 
Universitj'  of  Parigt  and  approved  by  Cardinal  Rampolla.  It  consists 
of  three  parts,  under  each  of  which  ten  or  twelve  topics  are  treated, 
each  by  a  different  writer.  Tbc  parts  are  political  and  economic,  the 
intellectual  and  the  religious  movement  of  the  closing  century. 
Among  the  most  interesting  are  those  on  edncatioo,  philo!iophy,  math- 
ematics.  biology,  geology,  arrhneology,  history,  literature,  fine  arta, 
music,  physics  and  chemistry,  and  the  press. 

Audition  eolorie  ei  Phdnomhnes  connexts  obsfrvds  chez  des  icoliers^ 
par  Aug.  IviiMAiTRit.  F.  Alcan,  Paris,  1901.  pp.  169. 
After  an  interesting  chapter  on  pbotisms  and  personifications  of 
numbers,  letters,  etc.,  iJie  author  gi%-es  n  number  yl  diagratns  of  num- 
ber forms,  etc.,  from  various  sources,  and  then  studies  in  detail  the 
synopsis  of  three  interesting  subjects  with  copious  illustrations.  Bis 
interest  centers  in  an  attempt  to  explain  genetically  the»e  curioua 
phenoiueuB. 

On  Artificial  and  Temporary  Colour- Blindness,  wUh  an  examinatioH 
0/  the  colour  iensaiions  0/  109  persons,  by  G&orgk  J.  BuRCH. 
Phil.  Traus.,  London,  1S99.  Series  B.  Vol.  191.     pp.  1-34. 
The  results  of  the  author  are  nufavorableto  the  theory  of  Hering,  and 

confirm  that  of  Young  and  Helmholtz,  but  indicate  the  presence  of  a 

fourth  color  sensation,  namely  blue,  which  Yomig  was  prepared  to 

admit  if  experiiucutal  evidcucc  could  be  found. 

Greek    Thinkers.     A  Hiitory  of  Ancient    Philosophy,  by  Thbodob 
GOMPKRZ.     Vol.  I,  translated  by  Laurie  Maguns.     Charles  Scrib- 
ner's  Sons,  New  York,  1901.     pp.  610. 
This  work  sutnmarizes  the  labor  of  a  lifetime  and  will  be  complete 
in  three  volumes.     It  is  not  written  from  the  standpoint  of  any  cxcln- 
aive  school.     It  is  here  at  last  realized  that  historical  relief  is  signifi- 
cant and  that  an  outline  of  the  story  of  religion,  literature,  and  the 
special  sciences  is  indispensable  to  an  understanding  of  tbe  speculative 
movement.    The  ideal  is  the  universal  history  of  the  mind  of  antiqnity. 
All  critical  discuision  is  wisely  referred   to  notes,  and  the  present 
volume  prepares  the  way  for  the  second  which  will  begin  with  Soc- 
rates,  while  the  third  will  end  with  mystics,  sceptics,  and  syncretists. 

Lehrbuch  der  Physiologie  des  Menschen,  von  G.  von  Bvngk.  Erater 
Band.  Sinne,  Nerven,  Muskein,  PortpHanzung  in  achtundzwanzig 
Vortragcn.     P.  C.  W.  Vogcl,  l^ipzig,  1901.     pp.  381. 

This  first  volame  treats  of  the  physiology  of  tbe  senses,  nerves, 
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tnoaclec,  and  mx  In  the  form  of  381«ctarefl,  with  67CQti.  The  author's 
excuse  in  yielding  to  the  (lemHnil  of  his  students  to  puh1i»li  is  that 
now-B-days  there  arc  lo  few  physioloj;ist5  who  teach  over  the  entire 
field.  The  work  certainly  is  not  tackiDg  in  pedagogical  lucidity,  in 
condensation,  or  in  apparent  familiarity  with  first  sources. 

TraHato  di  Psichiatria  del  Bianchi  Lsonakdo.     Napoli.     Punuta  I, 

L.  4.     pp.  170. 

This  treatise,  designed  for  the  nae  of  medical  atudents,  the  first  part 
of  which  is  here  published,  promises  to  be  one  of  the  best  compends 
in  any  lsn|juaKc.  We  can  but  wish  that  the  author  had  given  more 
attention  to  his  literary  references  in  many  cases,  as  he  cites  many 
names  to  some  of  whicli  the  reader  would  naturally  be  prompted  to 
torn. 

7ke  Chriilian  Dodrine  of  Justification  and  Rewnciliation,  by  Ai;- 
BHHCHT  RiTSCHL.     Knglish  Translation,  edited  by  H.  R.  Mack- 
intosh and  A.  B.    Macaalay.      Imported   by   Charles  Scribner'a 
Sons,  New  York,  1900.     pp.  673.     I'ricc.  |4.oo. 
No   work   ."since  Schleieraiacher's  ChristUche  Gtaube,  in    rSai,  has 
causcfl  so  deep  a  inovcment  in  the  field  of  theoloRvas  this  monumental 
treatise,  the  first  edition  of  which  appearetl  in  Germany  in   1870-74. 
This  is  the  English  translation  of  the  third  volume  of  the  third  edi- 
tion of  the  original,  which  presents  on  the  whole  the  maiti  features  of 
the  author's  view.     The  first  shows  that  Ritschl's  theology  had   no 
place  in  the  ordinary  claasificatioos  of  theological  parties,  and  the 
second  exhibits  the  biblical  material  of  his  doctrine  here  summed  up 
under  tht:  leading  captions  of  the  conceptions  of  justificatian,  its  pre- 
suppositions, proof  and  consequences. 

C/uir.  A  Guide  Ihrough  Creek  to  Hebrew  Scripture,  by  EuwiN  A. 
Abbott,  a.  and  C  Black,  London,  X900.  pp.  158. 
This  work  attempts  to  indicate  means  for  constructing  a  clue  by 
which  scholars  may  sy<iteniatically  find  their  way  through  any  Greek 
translation  from  llebrew  back  to  the  Hebrew  original;  secondly,  to 
demonstrate  that  parts  of  the  synoptic  gospels  are  based  upon  a  com- 
mon Hebrew  document;  and  thirdly,  to  give  sncciiucnsof  the  manner 
in  which  the  clue  may  be  used  so  as  to  return  from  the  gospels  to  the 
origins!  Hebrew.  The  chapters  of  the  first  part  treat  the  error*  of 
conflation  in  the  pentJtude,  and  of  the  second  those  in  the  ayooptic 
goapeU. 

The  Chriitalogy  of  Jesus,  by  Jamhs  Stat.kbr.  A.  C.  Armstrong  & 
Son.  New  York,  1S99.  pp.  aqS.  Price,  J1.50. 
The  writer  treats  his  matter  in  six  chapters — the  importance  of  the 
teaching  of  Jesus,  the  Son  of  man,  the  Sou  of  God,  the  Messiah,  the 
Redeemer,  the  Jndge  ;  with  two  appendices,  one  on  Wcndt'a  antrans- 
late<l  volume  on  the  leaching  of  Jesus  and  the  other  on  the  book  of 
Enoch. 

Cod's  Education 'of  Man,  by  William  DkWiTT  Hydk.  Houghton, 
Mifflin  St  Co.,  Boston,  1900.  pp.  252,  Price,  |i.oo. 
The  author  here  attempts  to  indicate  in  a  general  way  and  alao  ases 
a  vinglc  Bmall  section  to  point  out  inconsiderable  detail  the  radical 
and  far  reaching  change  which  is  taking  pisce  in  theological  concep- 
tions- The  more  theological  introducuon  treats  of  the  reorganization 
of  the  faith;  chapter  i  of  control  by  law;  chapter  a  conversion  by 
grace:  chapter  :■,  character  through  service,  while  in  the  conclusion  a 
Bouiewhat  alien  matter  on  two  types  of  ideals  is  added.  These  are 
Plato  and  Aristotle ;  Kant  and  Hegel ;  Arnold  and  Browning  :  Garrison 
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aod Lincoln ;  Bume-Jonei  aud  Watts;  and  of  missionaries  Nott  and 
Anderson,  Hamlin  and  Livingstone. 

Gofthe's  Setbsisfugnisse  iiher  seine  Steltung  zur  Religion  uitd  zu  reli- 
giSs-kirch lichen  Fragen,  von  Tu.  Vogkl.  B.G.  'ftnbner,  Leipzig, 
l9c».     pp.  342. 

The  self  evidences  of  religion,  Goethe  finds,  as  interpreted  by  this 
book,  in  the  impulsion  toward  the  sublime  found  in  reverence  and 
worship;  iu  the  idea  of  God  and  nature;  the  worth  of  hnmauity; 
body  and  mind  ;  worlcin^  and  warring  ;  patieuctf,  renunoiatiun,  unrest, 
penance,  immortality.  His  exprcsaiona  also  arc  summarized  npon 
tbe  followiug  topics  : — revelation  and  scripture,  niiraclc.  Cbrist.  primi- 
tive Christianity,  the  risible  and  invisible,  church,  and  church  history. 

Ethics:  Descriptive  and  Explanatory,  \ty  S.'R.  Mf.7,bs.  The  Mac- 
millan  Co.,  New  York,  1901.    pp.  435.    Price,  I2.60. 

This  work  is  dedicated  to  the  author's  first  teacher  in  philosophy, 
Profe.^sor  G.  H.  Howisun,  and  attvut|its  tt>  gives  critical  auil  methodi- 
cal account  of  what  morality  and  immorality  really  are.  The  chapter 
hewls  best  indicate  its  scope.  They  arc  dctinitloii  and  melhoils  ;  rauml 
and  non  moral  phenomena;  subjective  morality;  voluntary  actioo ; 
the  adult  conscience  ;  its  psychic  law  ;  birth  and  growth  of  conscience 
in  the  child  ;  in  the  race.  The  second  part  treats  of  objective  moral- 
ity, and  more  spccihcally  the  constituents  and  criteria  of  objective 
morality,  courage,  temperance,  benevolence,  justice,  wisdom,  welfare, 
the  nature  and  value  of  morality-  We  have  glanced  critically  at  only 
the  chapters  on  the  growth  of  consciousness  in  the  individu.il  and  in 
the  race,  because  these  are  the  newer  topics  and  best  calculated  to 
rt-veal  the  author's  method  and  his  thoroughness,  but  both  sections 
are  ariiHy  speculative  and  show  almost  nn  acquaintance  with  the  in- 
teresting new  literature  in  this  field.  In  general  the  work  moves  in 
the  sphere  of  the  common  speculative  ethics  of  the  schools. 

The  Evolution  of  Immortality,  by  S.  D.  McConnrli*.  The  Macmillan 
Co.,  New  York,  1901.  pp.  204.  Price.  I1.35. 
This  is  one  of  those  exasperating  books  without  an  index  or  even 
a  heading  to  its  chapters,  so  that  there  is  absolutely  no  point  of  ap- 
proach. One  must  either  read  it  through,  or  sample  it,  or  give  it  up. 
We  have  done  the  two  latter.  There  arc  to-day  restless  minds  with 
an  intellectual  psychosis  akiu  to  that  of  tramps,  who  rove  over  the  whole 
world  of  knowledge  in  a  light  easy  going  way ;  know  a  little  of  Oar- 
win  and  have  heard  of  WuntU  and  Hacckel ;  have  dabbled  in  patrology ; 
spice  their  pages  well  with  poetic  extracts,  stray  sentences  from  travel- 
lers, thenlogiaiis,  physicists,  Bible  critics,  and  historians;  give  long 
lists  of  great  names,  who  think  thus  and  so.  but  intersperse  them  iu 
an  uncritical  way  with  tMipulnr  modern  writers  utleriy  without  author- 
ity ;  whose  chapters  might  he  placed  in  any  other  order,  because  there 
is  no  real  continuity  or  progress.  Wc  by  no  means  state  that  this 
author  is  thus  described,  but  we  do  assert  emphatically  that  from  our 
standpoint  his  contribution  to  this  most  important  subject  is  disap- 
poiating  iu  the  extreme,  and  that  he  shows  thruughout  little  or  no 
knowledge  of  what  seems  to  us  an  important  contingent,  viz.,  the 
anthropological  and  psychological  treatment  of  his  theme. 

History,  Prophecy  and  the  Monumenti,  by  jAMKa  FRF.nitlitc-K  McCini- 
nv.  Vol.  I,  pp.425;  Vol  II,  pp.433:  Vol.  Ill,  pp.  470.  The  Mac- 
millan Co.,  New  York,  1896,  1897,  and  190T.    Price,  ^3  per  volume. 

The  writer  here  attempts  (o  cover  all  the  period  in  Jewish  history, 
which  are  illnstraled  by  contemporary  monuments,  and  seeks  to  get 
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these. with  the  author's  introdactory  chapter  explaining  why  be  is  not 
a  posltivist,  constitute  thr  hook. 

7%f  Bee  People,  by  Margahst  W.  Morley.     A.  C.  McClurg  and  Co., 
ChicAgo,  1900.     pp.  177. 

Mi«s  Morley  here  writes  wLth  a  little  of  the  old  cbnrtu  that  made 
The  Songs  of  Life  so  justly  popular,  but  which  seemed  to  have  faded 
from  her  Life  aud  Love.  She  illttstratcs  as  well  as  writes,  and  this 
adds  greatly  to  the  cffecliveocss  of  her  work. 

The  Ethics  0/ Judaism,  by  M.  Lazarus.   Translated  from  the  Gennaa 
by  Henrietta  Szold.     In  four  paru.     The  Jewish  Pablicatioo  So- 
ciety of  America,  Philadelphia.  1900.     Part  i,  pp.  309. 
This  is  a  scholarly  history,  which  carefully  refrains  from  compari- 
sons with  other  mode<i  of  thought  aave  only  in  the  case  of  von  Hart- 
matin,  whose  charge  against  every  system  of  ethics  based  on  theism  is 
refnted.  The  three  chapters  of  this  volume  are — the  sources,  principle, 
and  character  of  Jewish  ethics.  The  other  three  volumes  will  be  awaited 
•with  interest. 

Fsychologie  and  Pddagogik  des  KinderspieU,  von  G.  A.  CotX>zsA. 
Oscar  Bond,  Altenburg,  1900.     pp.  273. 
The  first  chapter  discusses  play  from  the  standpoint  of  psychology  ; 

the  second  given  its  history  in  pedagogy ;  and  the  third  details  Its  [H^d- 
agogic  signincance  for  suegestiou,  inventioii,  physical  training,  devel- 
opment of  eye,  ear,  toucu,  muscle,  seose,  memory,  attention,  feellnEi 
etc.  Fighting  is  commended  in  its  season  and  with  moderation.  Soli- 
tude vs.  sociability  for  children  is  discussed  ;  toys,  especially  the  doll, 
and  their  reliitiou  to  the  icsthetic  feeling  and  iniagiiiation  ;  the  advan- 
tages and  disadvantages  of  illusion  and  its  relations  to  work  are 
taken  up. 

The  Philosophy  of  Hiiiory,  by  A.  ScuAua.    A.  Schade,  Cleveland,  O., 

1899.     pp.  -137. 

This  is  a  most  st^holarly  work,  covering  with  its  comprehensive  for- 
mula the  entire  course  of  history,  and  thoroughly  indnctive  in  method. 
Progress  in  history  is  measureil  by  the  degree  in  which  feeling,  rea- 
son, and  will  are  brought  uuder  the  control  of  a  free  agent  into  egul- 
librinm  and  proper  mutual  co-ordiuation.  In  this  encycloptcdia  of^all 
knowledge,  Christianity  and  Us  ethics  and  church  are  made  the  cen. 
ter.     The  convenient  marginal  notes  are  a  great  aid  to  the  reader. 

Diseases  of  the  ffrati.  Blood  Vessels,  Lymphatics,  Blood  and  DtutUss 
Glands.     M.  J.  Breileubach  Co.,  New  York. 
This  Is  an  interesting  and  very  condensed  chart  in  the  following  coU 
umns: — name  of  disease,  cause,  symptoms,  inspection,  palpation,  per- 
cussion, os^cuLation,  pulse,  complication. 

La  Sug^estibilitd,  par  Alfrkd  Btnict.    Schleicher  Frtres,  Paris,  1900. 

PP-39I. 
The  chapters  are  history,  directive  ideas,  moral  action,  interroga- 
tion, imitation,  conclusion.  The  work  is  a  part  of  the  author's  larger 
Slan  of  amassing  material  to  shape  an  experimental  psychology  of  the 
igber  functions  of  the  mind  with  a  view  to  the  differentiation  of  indi- 
vidualities. The  two  questions  here  treated  are,  whether  effective  sug- 
gestibility can  be  secured  without  hypnoti.^ni  or  to  determine  the  degree 
of  suggestibility,  and  the  second  to  decide  whether  these  or  other  tests 
of  snggestibiliivaresigutficaut.  Both  thesequeslions  the  author  answers 
in  the  afGrmatfve. 
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Die  Mitnik  des  Menscften  auf  Crund  voluniariirher  Psyehologie,  TOn 
HSNUV  HiGMKS.  J.  Alt,  I'raokfurt,  A.  M.,  1900.  pp.  423. 
In  his  introduction  the  aathor  tljscasses  the  history  and  litcratnre  of 
mimic  aiul  Restore,  and  tlicii  takes  up  itH  psychological  basis,  aoder 
which  lie  discusses  bis  methods,  its  iiidi vidua']  origia  and  differences, 
litaCorii.-al  devflopntent  froiti  the  aniuialx  up,  and  relatiou  to  art.  The 
third  cliapter  treats  of  movement  of  the  face, — the  forehead,  eyes,  nose, 
month,  aiitl  ears  ;  the  lunrth,  movcmciitsof  Ihc  body, — the  head,  amis, 
ami  le^s;  ■"*'  the  fifth  treats  the  mode  of  expressing  emotion  under 
the  rubrics, — the  voluntary  principle,  composition  of  impulses,  feel- 
ings, excitation  of  gcmuth  and  will,  mood,  attention,  inclmation,  and 
afhlung- 

The  Mystic  Set/.     Uncommon  Sense  vs.   Common  Sense,  by  Rayon. 
Chicago.  1900.     pp.  70. 

Mystic  BJKns ;  a  serpent ;  a  radiant  hand  ;  three  full-page  photo- 
graphs of  Klfa  amony  Ihc  people;  in  a  magnetic  sleep  sc[«kmting  the 
two  selves;  and  the  physical  self-dormant,  the  higher  self  away  at 
work  :  a  maze  of  quotations. 

Dix  Antj4es  de  Philosophic.    Etudes  CrUigues  sur  les  Principaux 

Iravaux  Publi/s  de  rS^t  a  j^uu,  par  1,UCIHN  AURltAT.     F.  Alcan, 

Paris,  1901.     pp.  179. 

This  is  an  attempt  to  outline  the  history  of  philosophy  of  the  last 

decade  uudtr  the  r  11  hrics— sociology.  psychok»gy,  Ptsthetics,  maoners, 

religion,  and  doctrine.  The  writer  names  and  briefly  characterizes  the 

leading  works  in  this  field,  and  has  given  us  an  interesting  book. 

Freedom  and  ■Frec-Will,'  Gbqrub  Stuart  Ft?l,l.BRTON.  Popular  Sci- 
ence Monthly,  LVIII,  1900.  183-193. 
"Freedom"  implies  absence  of  external  compulsion;  "Free-Will," 
absolute  independence  of  objective  arici  subjective  influences.  The  for- 
mer, all  covet ;  the  latter  Mr.  Fnllcrton  denies.  He,  therefore,  favors 
the  view  of  determitialion.  nnt  fatalisin.  that  we  can  do  as  we  please, 
but  that  there  is  always  a  sufficient  reason  for  the  "  as  wr  please."  The 
paper  is  a  clear  and  popular  restatement  of  Jonathan  Bdwards's  view. 

A.  J.  KiNNAMAN. 

/ihythm  as  an  Aid  to  Voice-Training, hj  Sk%\h  Axlan  Jordan.  Asso- 
ciation Review,  II.  16-19,  Feb.,  1900. 
The  author  holds  that  man  is  born  with  the  possibilities  of  a  UDse 
of  rhythm,  and  that  this  can  be  made  an  educational  factor  in  training 
the  deaf  mute  to  speak  as  the  liearin^i^  child  speaks,  and  in  removing  the 
defects  of  tone,  modulations,  and  manner  of  speaking  of  the  deaf 
child.  The  »en»e  of  rhythm  is  to  he  developed  through  bodily  move- 
ments, and  then  applied  in  the  speaking  movementti.  The  material 
for  the  training  in  speaking  are.  jingling  rhymes,  poetry,  etc.  As  meant 
for  securing  an  understanding  of  differences  in  pitch,  the  author  meo- 
tions  the  pipe  organ  and  piano.  M.  K.  SuiTH. 

Essai  sur  Vesthitique  de  Lotse.  Par  A.  MaTacrin.  Paris,  P.  AlcAB, 
19QI.  pp.  166.  Price,  Fr.  a. 00. 
Based  upon  Rehuisch's  GnittdzSge,  18S4.  Ft.  i,  discusses  beauty, — 
its  objective  and  subji?ctive  bases,  its  definition  and  nnxlcs,  Pt.  ii,  di»- 
cuBses  ari  in  general  and  the  arts  in  particular,  giving  Lotze's  classifi* 
cation.     A  bnef  critical  and  historical  study  ends  the  volume. 

Psychologic  de  lUnvention.     Par  F.  Pauluan.     Paris,  F.  Alcan,  I901. 
pp.  185.     Price,  Pr.  2.50. 
An  interesting  and  suggestive  discussion  (i)  of  invention,  '  iatel- 
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lectaal  creation,'  in  general,  and  iu  relatioo  to  affective  and  volttional 
processes,  to  iinitatJoii  and  rnQtines  ^  and  (3)  of  the  dcTelopmeat  of 
inventint]  by  evolution,  transforirialioo,  and  deviatiot),  and  of  the  cor- 
responditig  developments  of  imitation  and  rouLine.  General  conaid- 
eratlons  of  the  place  of  luventiou  in  society:  its  rclntioiis  to  Jife, 
inatiuct,  and  cbaace,  its  range  and  philosophical  signiftcaiice. 

Crime  and  Crimitials.  By  J.  S.  Christison.  Secoud  ed.,  1899.  Cbl- 
c»go,  J.  S.  CbristiBon.  pp.  177.  -Price,  fi, 25. 
Bxpanded  reprint  of  paper*  on  'Jail  Types  '  published  111  the  Chi- 
cago Tribttng.  Diatiuctiou  between  the  insane  (defective  in  reasoo); 
the  moral  paretic  (defective  in  sclf-coutrol );  and  the  criniinai  (de- 
fective in  conscience).  Sketches  of  cases  (including  Wiudrath  and 
Luetgert).     Cause  aud  cure  of  crime  ;  prison  treatment. 

The  Potiticat  Economy  0/  Natural  Law.  By  H.  Wood.  Beaton, 
Mass.,  Lee  &  Shcpard,  1899.  pp.  305,  Price,  50  cents. 
Conventional  political  economy  is  unpractical,  and  thereforeof  Uttle 
service  in  actnal  experience.  We  must  attack  the  labor  problem  in 
the  light  of  natural  law.  and  improvement  must  come  throagh  a 
better  interpretation  of  (and  conformity  to)  its  immntable  lines. 

History  of  Ancient  Philosophy.     By  W.  Windeleand.    Translated  by 

H.  H.  Cnshman     New  York,  Cb&s.  Scribner's  Sons,  1899.    pp.  xt, 

393.     Price.  $3.uo. 

We  are  glad  to  give  a  word  of  coiumendatlon,  though  tardily,  to  this 

cxcelleat  class-book  of  Greek  and  IIclleDic-Roman  philosophy.    It  la 

a  valuable  addition  to  the  apparatus  of  philosophical  teaching. 

Sanity  of  Mind :  A  Study  of  its  Conditions  and  of  the  flteans  to  its 
Development  and  Preservation.     By  I).  K.  Lincoln.     New  York, 
O,  P.  Putnam's  Sous,  1900.     pp.  vi,  177. 
Chapters  on  mental  derangement,  degeneracy,  education,  and  self- 
edncation.     KecommcndBtion  of  "  CQStodial  care  of  the  classes  known 
as  the  insane,  the   feeble-minded  or   idiotic,  the  epileptic,   inebriates, 
criminals,  tramps,  aud  paupers."  with  a  view  to  restrict  or  wholly  pre- 
vent the  propagation  of  a  new  generation. 

Hypnotism  a  Cofnptete  System  of  Method ,  Application  and  Use,  Ptt' 
pared  by  the  Self.  Instruction  of  the  Medical  Profession.    By  L.  W. 
Db  Laurbnck.     Second  ed.,  illustrated.     Chicago,  The  Hcnne- 
lwrry  Co.,  190].     pp.256.     Price,  Jl. 50. 
Magic,  White  and  Black  :  the  Science  of  the  Finite  and  Infinite  Life, 
Containing  Practical  Hints  for  Students  of  Occnttism.   By  Franz 
HarTMann.     Sixth   ed.,  revised.     New  York,  The   Metaphysical 
Publ.  Co.,  igoi.     pp.  293.     Price.  J3.50. 
Neither  of  these  books  has  any  scientific  ralue.     The  former  lays 
down  practical  rules,  from  the  platform  standpoint,  for  the  induction 
of   the  hypnotic  state  :    the   chapter   on    the    psychology  of   hypnosia 
gives   no  bint   that  the  author  knows  anything  of    the  physiology 
or  psychology  of  hH  subject.     The  latter   invites    its  readers  to  "  rise 
mentally  into  the  highest  regions  of  thought  and  remain  there  as  its 
permanent  residents, "  or.  more  concretely,  to  raise  the  magic  wand  of 
their  wills  and   still  the  tempests  raging  in  the  astral  plane.     It  is 
significant  that  both  books  are,  apparently,  finding  an  extended  sate. 

Fact  and  Fabie  in   Psychology,  by  Josepu   Jastrow.     Houghton, 
Mifflin  &  Co.,  Boston  and  New  York,  1900.     pp,  xvii+375-    Price, 
$a.oo. 
To  speak  of  a  scientific  work  in  certain  circles  as  "  popular  "  is  to 
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(Uran  it  and  that  wi'.faoat  eren  faint  pniae.  At  the  ume  time  if  sci- 
ence i«  lo  do  its  work  for  tninkiod,  its  staadpoints  aod  Kcneral  resnlts 
mu»t  ftometaow  be  made  acce«aible  to  all  iutdligent  taeo.  There  ia 
oeed  aod  opjtortnDity  for  the  >:cnDtnc  interpreter  ol  science  as  well  as 
for  the  specialized  producers  of  new  facu.  It  woold  therefore  be  in 
bcartT' commcndatioD  if  the  reviewer  should  describe  this  collection 
of  Prof.  Jastrow's  previously  pnhlished  essajs  as  a  popular  work  in 
the  best  sense.  The  matter  and  method  are  tntereatin^,  and  both  tbe 
•cicntjfic  attitude  aod  dignity  of  presentation  are  preserved  throngh- 
ODt.  Hnt  the  book  in  considerably  more  than  that-  AH  of  the  essays 
represent  a  fresh  and  first-hand  treatment  to  the  qnestionsconsiderctl, 
•nd  several  embody  the  substance  of  valuable  original  contributions. 
The  titles  of  the  main  group  show  sufficiently  both  the  topics  and  the 
range  of  the  treatment ;  Ttie  Modem  Occult.  The  Ptoblrni  of  Psy- 
chical Research.  The  Logic  of  Mental  Telegraphy.  The  Psychology 
of  Deception.  The  Psychology  of  Sptritaalisin.  Hypnotism  and  lt» 
Antecedenu.  The  Natural  History  of  Analogy.  The  Mind's  Eye.  Men- 
tal Preposaeaaions  and  Inertia,  and  A  Study  of  Involuntary  Blovc- 
ntenls.  To  have  brought  together  in  one  readily  accessible  place  so 
much  that  bears  upon  such  an  important  chapter  of  anthropological 
paychology  is  itself  a  contribotion.  Prof.  Jastrow's  attitude  toward 
"  Psychic  Research  "  Cto  use  one  term  for  the  whole  group)  is  that  of 
tbe  majority  of  competent  authorities,  namely,  that  the  phenomena 
•re  worthy  of  study  :  tbat  they  can  often  be  brought  into  line  with 
known  principles  of  physics,  physiology  and  psychology;  and  that 
the  presumption  is  overwhelming,  even  in  the  most  remarkable  and 
apparently  inexplicable  cases,  tnat  these  also  would  fall  into  line, 
could  absolutely  full  and  reliable  data  be  obtained.  The  last  essay  in 
tbe  book  is  on  the  Dreams  of  the  Blind,  and  furnishes  an  excellent  in- 
dication of  what  might  be  espected  from  a  thorough  study  of  the  psy- 
chology of  defectives  by  a  competent  hand.  This  and  the  essay  on 
Mental  Prejiosseasions  and  Inertia  are  full  of  pedagogical  suggestions. 

E.  C.  S. 

ftecrnt  Advantxi  in  Psychology.    By  E.  B.  Titchener.    International 
Monthly.  August,  1900. 

In  fourteen  pajjck  the  writer  presents  a  few  points  in  vindication  of 
tbe  "  new  psychology,"  reviews  and  comments  upon  some  of  the  re- 
Bults  achieved  in  the  fields  of  sensation  and  peroeptioo,  attention  and 
feeling,  notes  some  features  of  the  progress  in  genetic,  animal  and 
social  psychology,  and  makes  critical  reference  to  some  of  the  recent 
literature.  P.  H.  Sacnders. 

The  Psychology  0/  Crazes.  By  G.  T.  W.  Patrick.  Pop.  Sci.  Mo., 
LVII,  No.  3,  1900.  pp.  385-294. 
The  hypnotic  phenomena  and  the  reversionary  mentality  and  moral- 
ity exhibited  by  individuals  in  mental  epidemics  and  crazea  are  doe 
to  the  fact  that  the  unusual  excitement  accompanying  excessive  emo- 
tion exercittes  an  iiihlbitury  effect  upon  the  hiKhcr  brain  centers.  The 
physical  phenomena  so  common  in  mental  epidemics  tend  to  confirm 
this  theory,  (or  in  excessive  emotion  the  unusual  excitement  in  the 
lower  brain  centers  finds  its  expression  through  the  motor  channels. 
The  last  part  of  the  article  is  devoted  to  the  application  of  the  theory 
to  special  cases  taken  from  history'. 

The  AngU  Velociiy  of  Eye  Movements,  hy  Dodgs  and  Clink.    Pay- 
chological  Review,  March,  1901.     pp.  145-157. 
After  brief  critical  illusion  to  the  methods  of  Volkmartn,  Lamansky 
»nd  Haey  in  this  field  the  authors  state  in  fire  points  the  ideal  ex- 
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?:rimental  reqniremetits  for  appantui  to  record  eye  movcmeiits. 
heir  own  apparatus  consisted  of  a  sensitive  film  wliich  ooulcl  move 
euily  in  the  TcrticAl  plane  behind  a  narrow  alit  in  the  plate-holdcr  of 
a  camera.  In  the  cxpi-rinicnts  the  movement  of  a  bright  vertical  line 
reflected  from  the  cornea  was  photographed  on  the  movinR  Sim.  The 
averages  of  the  measarcmcnts  arc  compared  with  those  obtained  by 
tluey,  and  the  peculiarities  of  the  times  found  by  the  latter  are  ac- 
counted for  as  aue  to  the  secessary  inertia  of  bia  apparatas. 

F.  H.  Saundsrs. 

Fsyehoiogical  Observations  0/  Spiritism.  By  Th.  Fwjornoy.  Re- 
print from  the  Proceedings  of  the  International  Congress  of  Psy- 
chology, Paris,  1900. 

The  author  deprecates  the  attitude  of  regnlar  science  towards  the 
phenomena  loosely  grouped  under  the  term  "  Psychical  Research, " 
and  holds  that  psychology  wouM  rio  well  to  investigate  this  subject 
coDceming  the  nature  of  which  the  number  of  earnest  inquiries  is 
constautly  increasing. 

Prof.  Floarnoy  has  bimieH  made  •  series  of  investigations,  insof- 
6cieut  as  a  basis  (or  generalizations,  but  sufficient  to  justify  a  distrust 
in  the  doctrines  of  Spiritism  and  Occultism.  In  no  case  has  he  found 
a  single  instauce  in  tlicir  favor.  A  vast  majority  of  cases  may  be  re- 
ferred to  unconscious  perception  and  latent  tnemoryhy  means  of  which 
material  is  preserved  which  maybe  used  later  by  the  "  Subliiuiiial 
Imagination  "  in  constructing  fictions  singularly  independent  of  the 
minds  in  which  they  origioate.  The  facts  given  refer  to  his  already 
previous  use  of  Helene  Smith  described  in  his  work  "  From  India  to 
the  Planet  Mars."  {Sec  thii/ournai,  XI,  428,  and  XII.  265.) 

The  author  recommends  a  careful  psychological  and  logical  study 
of  the  fallacies  by  which  mediums  and  adepts  deceive  themselTe*. 

Marg.vjlut  K.  Suira. 

THE  'MIND-  ASSOCIATION. 

Owing  to  the  death  of  Professor  Henry  Sidgwick,  who  had  bom« 
the  financial  responsibility  for  the  conduct  of  Mind  since  1S92,  as  Pro- 
fessor Alexander  Bain  had  borne  it  from  1876-1891,  there  has  becD 
formed  in  England  a  '  Mind  '  Association,  the  object  of  ^ich  is  to 
make  the  journal  independent  of  private  liberality,  and  to^it  it  upon 
a  sound  fiaancial  basis.  The  membership  fee  is  one  guinea,  in  return 
for  whtch  each  member  of  the  Association  receirea  a  copy  of  flfind. 
Though  the  Association  is  primarily  a  body  of  subscribers,  it  has  the 
•econdary  function  of  organizing  and  stimutating  philosophical  Inter- 
est. The  leading  British  philosophers  of  the  day  are  now  members  of 
the  Association,  Hnd  it  may  be  confidently  anticipated  thai  they  will 
co-operate  in  malting  Afind  thoroughly  representative  of  every  side  of 
philosophical  thought. 

Subscriptions  from  America  may  be  sent  to  Professor  B.  6.  Titch- 
cner,  Cornell  University,  Ithaca,  N.  Y. 


cobrespo:nt)ence. 


My  Dear  Db.  Triplett  ; 

III  n  letter  recently  received,  Prof.  Deseoir  take«  exception  to  the 
statemeot  in  your  letter  to  the  Editors  in  the  October  number  of  the 
Journal  "that  several  citations  have  been  crediteil  to  Dessoir  that 
are  to  be  found  in  Jaatrow's  original  paper,"  and  points  ont  that  he 
gives  Prof.  Jastrow  credit  by  referring  lu  foot  notes  to  two  of  his 
papers,  and  further  that,  in  two  out  of  the  three  inat&nces  in  which 
you  refer  to  bis  own  work,  you  cite  passages  to  the  formulation  of 
wbich  he  wa.<i  certainly  led  by  bis  own  perftoiial  obAerrations.  In  the 
third  instance  you  have  apparently  been  misled  by  a  translation  which 
is  dtrfective  Bt  this  point,,  or  possibly  by  a  misplaced  reference  sign 
which  occurs  at  t^e  same  place  ia  the  origiuaJ,  if  yon  consulted  that. 
The  matter  is  perhaps  a  small  one,  but  iu  view  of  your  statement 
above  quoted,  »ouie  further  esplanacinn  would  seem  desirable. 

Yours  very  truly, 

E.  B.  Tttchbmrr. 

Mv  t)EAR  Prof.  Titchrner  ; 

I  gladly  avail  myself  of  the  opportunity  of  your  letter  to  correct  the 
ca.relefis  statement  in  uiy  letter  to  the  Journal.  It  is  true  that  for 
■' several  "  I  should  have  written  "one;"  I  regret  to  have  been  (bus 
inaccurate.  In  this  one  instance,  however,  the  wording  of  Prof.  Des- 
soir's  and  Prof.  Jastrow's  articles  is  practically  identica).  and  the  in- 
ference was  natural  that  the  earlier  writer  should  have  the  credit. 
Reference  to  Prof.  Dessoir's  original  paper  shows  the  translation  to 
be  defective,  as  you  say — tliaugh  at  the  time  of  writing  I  was  not 
aware  of  it — and  also  the  misplacement  of  the  rcfereocc.  for  which 
of  course  I  am  hardly  responsible. 

Vonrs  very  truly, 

NOBMAK  TuiPUtTT. 
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AN  ANALYTIC  STUDY  OF  THE    MEMORY   IMAGE 

AND  THE  PROCEvSS  OF  JUDGMENT  IN  THE 

DISCRIMINATION  OF  CLANGS 

AND  TONES. 


By  Gov  MoNTROSK  WniPT*!,!!,  A.  B,,  ph.  D.,  Assistant  in  Psycbology 
at  ComeU  University. 


Introductory. 

During  the  winter  of  1897-98,  the  writer,  then  a  student  at 
Clark  University,  was  attracted  to  the  problem  with  which  the 
present  investigation  deals  by  the  observation  of  several  rather 
unusual  instances  of  '  pitch  memory.'  These  observations  led 
to  an  experimental  investigation  which  was  instituted  with  a 
view  of  analyzing  qualitatively  the  structure  of  such  processes 
of  discrimination.  The  tests  were,  however,  of  an  unsystem- 
atic nature,  and  were  mainly  restricted  to  personal  observations 
conducted  with  the  aid  of  a  piauo. 

The  more  detailed  and  systematic  study  of  the  problem,  the 
results  of  which  are  embodied  in  the  present  paper,  was  under- 
taken in  the  Psychological  Laboratory  at  Cornell  University 
during  the  academic  years  1898-99  and  1899-1900.  An  added 
interest  was  given  to  the  problem,  and  a  favorable  setting 
secured  for  the  necessary  experimentation,  by  the  fact  that  there 
had  just  been  completed  in  the  same  laboratory  an  essentially 
similar  study  in  the  domain  of  vision.^ 

Since  this  article  fully  discusses  the  general  bearing  of  the 
problem  in  hand,  the  present  paper  needs  but  little  introduc- 
tion. It  may  be  well,  however,  to  recount  briefly  the  features 
of  the  preceding  work  which  bear  especially  upon  the  prob- 

■I.  M.  Bentley:  The  Memory  Image  ftod  its  Qualitative  Fidelity, 
thiBjoMmai,  XI,  1899,  1-48. 
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1cm,  and  also  to  make  preliminao'  mention  in  this  place  of 
cerlain  previous  publications  upon  pitch  memory  which  m.n&t 
necessarily  be  handled  in  some  detail  in  the  discassioa  of  onr 
results. 

Setting  ont  from  Kaelpe's  contenttOR  that  mnch  o(  the  work  on  mem- 
ory has  assumed  without  sufficient  cauM  the  presence  of  a  mcmorr  im- 
age, and  that  the  term  has  been  too  loo»ety  applied,  Bentley  has  giren 
a  review  of  the  literature  bearing  upon  the  memory  image  and  the 
melbods  of  its  investigation,  has  discussed  its  genesis  and  function, 
and  conducted  an  eaperimenta]  study  of  the  qaalitative  fidelity  of 
memory  images  of  color  and  brightness.  Be  points  ont  that  the  mod- 
em laboratory  researches  in  this  field  have  been  chieflv  pedagogic  and 
popnlar  rather  than  analytic  in  nature.' 

The  chief  methods  for  the  study  of  the  image  are  those  of  reprodnc- 
tioD,  recognition,  comparison,  and  description.  In  view  of  the  sche> 
matic  nature  of  the  reproduced  elements,  an  important  analytic  prob- 
lem is  afforded  it  we  seek  to  determine  not  how  much  of  a  given 
impression  can  be  reproduced,  but  what  is  the  nature  of  the  centrally 
excited  processes  which  form  the  basis  of  the  act  of  reproduction  or  of 
recognition. 

Both  Wolfe'  and  Lehmann*  assumed  the  presence  of  a  memory  im- 
age In  the  recognitory  conscionsoess :  Iloeflding'  posited  an  nnana- 
lyzahle  'quality  of  knownness  *  which  had  its  physical  substrate  in  a 
certain  ease  of  molecular  movement  in  the  cortex  ;  Washburn'  has  ad- 
vanced the  hypotbeMS  that  recognition  is  a  peculiar  property  of  cen- 
trally excited  seDsationfi,  possibly  mediated  by  the  excitation  of  con- 
nective brain  tracts;  Kuelpe*  has  mentioned  effectiveness  for  the 
arousal  of  centrally  excited  sensations  plus  a  mood  of  familiarity ; 
Baldwin^  the  ease  of  motor  adjustments  of  attention  ;  and  Wondt*  a 
feeling  of  recognition  supported  by  a  background  of  ideas. 

Perception,  like  recognition,  does  not  necessarily  include  reproduc- 
tion, although  it  involves  the  past  experience  of  the  individual.  We 
may  arrange  a  schema  of  types  of  meaning-consciousnesses  which  shall 
show  at  a  glance  the  part  played  by  the  im^e.  Such  a  schema  is  given 
herewith : 

I.  Cognition  (perception):  no  image  iniroBpectively  discoverable. 

'The  articles  of  Philippe,  Rrv.  phiL,  Vol.  XLIII.  1897,  4R1-493. 
ibid..  Vol.  XLfV,  1897,  5oft-5J4,  by  their  emphasis  of  the  analytic 
study  of  the  image  for  its  own  sake,  form  a  pleasing  exception  to  this 
tendency. 

*Phil.  Stud.,  Ill,  1886,  556.558- 

*PhiI.  Stud.y.  1889,  118-119. 

*yierteljahrsschri/t,  1899-90. 

•/%i7.  Rev..  VI.  1897.  ^7- 

•Outlines  of  Psychology,  1B95,  p.  l^2. 

'MenUl  llcvclnpmeot.  1895.  313  ff- 

*rhil.  stud.,  VII,  1892,  344  tf- 
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2.  Recognition. 

A.  Direct  recof^niiiou  :  no  imige  is  nece&sary  Cwbether  the  pro- 
cess be  conducted  with  active  or  pAssive  fttt«ntiou)  amre  in 
the  form  of  direct  recall  (memory  in  tbe  narrow  sense). 

B.  Mediate  iccognilioa  :  when  it  involves  conscious  comparison 
an  image  is  implied,  but  otherwise  auxiliary  ideas  or  other 
motives  may  beHufficient. 

Bentley's  experimental  tests  were  conducted  mainly  by  the  method 
of  recognition,  with  special  precaution  to  secure  knowledge  of  the 
presence  or  absence  of  the  image  just  at  the  end  of  the  time-interval. 
In  the  first  aeries,  conducted  with  open  eyes,  the  observers  did  not  try 
to  hold  the  brightness  image.  Images  were  present  in  five-sixths  of 
the  tests.  They  could  be  recalled  better  at  the  end  of  five  minute« 
thau  at  the  end  of  one  minute.  On  the  other  hand,  there  were  frequent 
infitances  of  flashdike,  absolutely  certain  judgments,  where  there  is 
DO  trace  of  compansou  and  uo  vestige  of  an  image, — judgnieuCs  in 
which  "  tbe  work  seems  to  have  all  been  doue  for  consciousness,"! 
There  was  a  coustant  tendency  toward  lightening  of  the  imaged 
brightness.  The  second  series  proceeded  by  a  continuous  change 
method.  The  results  showed  that  the  method  hindered  the  employ- 
ment of  the  image  in  processes  of  comparison,  and  that  the  Individual 
variations  were  large.  Although  the  standard  was  approached  from 
two  directions,  yet  a  large  amount  of  expectation  might  obscure  any 
coustaitt  memory  error.  Tbe  quantitative  results  exhibited  large  mean 
variatious.' 

The  third  series  reported  by  Bentley  was  made  by  the  method  of 
right  aud  wrong  cases,  with  special  regard  to  the  stimulation  of  the 
retina  during  the  interval  ( a-60  sees. ).  In  these  tests  the  observer  was 
asked  to  hold  tbe  image  actively.  Tbe  result  of  non-stimulation  of  the 
retina  during  the  interval  was  to  darken  the  brightness  Image.  The 
amount  of  darkening  and  consequent  loss  of  accuracy  increased  slowly 
from  3  to  60  seconds,  but  without  the  peculiar  periodicity  asserted  by 
Wolfe  and  others. 

In  conclusion  Dr.  Bentley  adds:  "  Simple  recognition  stands  much 
nearer  positive  or  negative  identification  (expressed  by  affirmative  or 
negative  judgments)  than  it  does  to  pore  memory,  and  the  alltrgcd  act 
of  comparison  with  a  memory  image  is  rather  a  logical  formulation, 
•uggested  hy  the  judgments  '  like  '  and  *  different,'  than  a  psycholog- 
ical statement  of  fact.  Where  tbe  image  is  available  memory  is 
ilightly  more  accurate,"  but  recognition  may  be  sure  and  precise 
when  the  image  plays  no  part. 
The  experiments  of  Wolfe^  by  the  method  of  right  and  wrong  cases 


>Chrono9Copic  measurements  of  such  immediate  judgments,  in  the 
case  of  recognition  of  tones,  will  be  given  later. 

'A  detailed  discussion  of  tbe  application  of  this  method  to  the 
problem  in  audition  nill  be  given  later. 

'/^ti.  Seud.,  Ill,  1S86,  534-571. 
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arc.  OS  regards  the  miterisU  (clangs  of  the  Appnno  tODometcr)  and 
the  iDterrals  employed  (mainly  3  to  60  aecondi),  more  in  accord  with 
those  of  the  present  inveatigation  than  the  ezpchmeats  opon  the 
5<lelity  of  the  visual  memory  image  jast  reviewed,  altboogh  in  their 
essential  purpose,  since  they  were  concerned  with  a  fuactionai  inves- 
tigation (the  capacity  for  tonal  recognition  as  conditioned  by  time 
interv«l>,  they  arc  not  at  all  closely  allied  to  our  experiments. 
More  especially,  Wolfe,  a^  has  already  been  mentioned,  asiamed  that 
the  quotient  r/N  (method  of  right  and  wrong  cases)  measared  the 
fidelity  of  the  memory  image.  This  assumption  depends  in  tnrn  npon 
the  hypothesis  that  the  image  is  always  actively  present  in  the  judg- 
ment. Tfans  he  says  ( p.  556):  "  Gehen  wir  tiaeher  aaf  das  Verfahren 
beim  Vergleichen  zweier  durch  einen  Zeitraum  gctrennten  Toene  ein, 
So  ist  klar,  dass  ohne  ein  Erinnerungabild  dcs  crsten  Tons  eine  Ver> 
glelcbung  ncbcrbanpt  unmocglich  ist.  Dieses  Hrintierungsbild  ist 
gewtsserniBBScn  dcr  Maiwstab.  an  welchem  der  zweite  oder  Vergleichs- 
ton  gctnesAeii  wird."  This  quotation  sbould  be  qualified  by  the  fol- 
loMTtrg  (p.  558):  "  Es  ist  ftber  IjckanBtltch  nicht  noeiig  ein  bleibendes 
Bild  im  Bewusstftein  zu  bebalten,  um  eine  Vergleichung  zu  vollziehen. 
Selbst  wenn  keine  bewusste  Spur  des  ersten  Tones  zurucckbleibt,  ist 
ein  Urtheil  oft  moeglich,  indem  dsr  zwtite  Ton  so/ort  ein  Bild  des 
ersten  hervorrufl." 

The  tone  differcDces  employed  by  Wolfe  were  4,  8,  and  12  vibra- 
tions ;'  the  categories  of  judgment  were  '  same,'  '  different  *  (higher  or 
lower)  and  \  doubtful.'  The  results  of  the  series  with  4  vths.  D  showed 
that  there  were  more  right  cases  with  D^othan  with  D^:t4'ibs.  The 
scries  with  D=8  vibs.  showed  that  the  comparison  of  different  tones 
CD  =  i8)  was  less  influented  by  time-interral  than  was  the  recogni- 
tion of  the  same  tone  as  'same*  (D  =  o).  In  the  scries  with  D=  12 
^Hbs.  there  were  still  instances,  even  at  four  seconds  tnteri'al,  in  which 
difference  was  recognized,  but  not  the  directiou  of  the  diBerence. 

The  discussion  of  the  dependence  of  the  results  upou  time-interval 
brings  out  the  following  statements.  Despite  many  disturbing  indi- 
vidual factors,  more  especially  that  of  practice,  it  may  be  said  that,  In 
general,  fidelity  of  the  memory  image  for  pitch  decreases  in  such  a 
manner  that  the  tiuLc-itilerval  must  increase  approximately  in  geo- 
metrical progression  in  oriier  to  effect  equal  amounts  of  decrease  of 
retentiveness.3  The  optimal  time  for  judgment  is  at  2  sees.  At  between 
10  and  20  seconds  (depending  upon  the  observer )  there  is  a  rise  in  the 
number  of  right  cases  which  may  indicate,  according  to  Wolfe,  not 
only  a  cessation  of  the  disintegration,  but  a  positive  renewal  of  the 
image.  Whether  the  explanation  be  in  terms  of  large  periodic  varia- 
tions of  apperception  (attention  to  the  image}  or  of  the  influence  of 

*In  every  case  D=o  was  included. 

"This  law  Is  baaed  upon  the  results  for  D=o. 
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tonat  after-imagefl,^  the  periodicity,  as  evinced  by  the  curve  of  right 
cases,  reuiaiiis  an  assured  fact.  The  phases  of  clearness  in  the  image 
nmy  be  assumed  to  be  approximately  coustAut  for  the  same  iDdividual 
and  the  name  degree  of  effort.  The  periodicity,  therefore,  points  to  a 
like  periodicity  in  the  attention,  since  clearness  of  memory  is  assumed 
to  be  dependent  upon  the  atteution. 

Other  general  results  are  that  D-=o  is  oftener  jadged  higher  than 
lower  ;  higher  is  ofteuer  judged  correclly  ihaQ  is  lower,  and  lower  is 
oftener  judged  higher  tbau  higher  is  judged  lower.  These  results  are 
due  to  the  fact  that  there  is  a  tendency  to  estimate  the  memory  image 
owing  to  its  lessened  intensity,  as  lower  than  an  actually  heard  tone 
of  the  same  pitch.  Practice  cBccts  arc  prominent  in  the  early  stages 
especially  in  the  c&se  of  unmusical  subjects.  Such  practice  effects 
seem  to  be  rather  restricted  in  their  application  ;  thus  Wolfe,  who  was 
unmusical,  became  able  to  diacriuiiuate  higher  from  lower  with  con- 
siderable exactness  with  a  D  =  4  or  &  vibs.,  but  curiously  enough  was 
then  far  less  certain  with  a  D  of  30  or  40  vibs. 

Our  general  criticism  of  the  work  of  Wolfe  can  be  welt  emphasized 
attbie  point  by  a  quotation  from  the  recent  monograph  by  Martin 
and  Muell^r.^  U  is  a  source  of  satisfaction  to  find  that  these  authors, 
whose  general  purpose,  as  indicated  liy  the  title  of  their  work,  is  iden- 
tical with  our  own,  bavc  made  expre^  mention  of  the  defiirability  of 
investigations  along  lines  which  our  experiments  have  attempted  in 
part  to  cover.  After  referring  to  the  experimental  setting  of  Wolfe's 
work  they  say  (pp.  230-1):  "  Man  bat  nun  die  Ansichl  ausgcsprochen, 
dass  die  Resultate  derartiger  Versuche  oline  Weiteres  geeignet  seien, 
uns  Auskunlt  darueher  zu  geben,  wie  die  Treue  der  Kriunerung  an 
den  Normalton  (oder  sonstigea  Normalret*)  im  Verlaufe  der  Zeit  ab- 
nimmt,  Diese  Bebanptung  laesst  die  erforderliche  Vorsicht  des  Den- 
kens  vermisaeu.  Aus  Resultalen  von  V'ersnchen  der  aoebeii  erwaehn- 
tcn  Art  kann  man  helreffs  des  Ganges,  deu  die  Treue  der  ErinneruDg 
im  Verlaufe  der  Zeit  nimmt,  offenbar  nur  dann  etwas  erschlieasen, 
wenn  man  xuvor  in  wissenschaftltcher  Weiae  etwas  Sicherea  ueber  die 
Beziehung  ausgemacht  hat,  in  welcher  die  Resultate  derartiger  Ver- 
suche  zu  der  Treue  der  I^rinuerung  stehen,  also  zuvor  den  Vorgang, 
welcher  bei  Vergleichuug  eines  Sinneseindruckcs  mit  einem  vorau»- 
gegangenen  Siuneseindrucke  stattfindet,  nacb  allea  wescntlicben 
Seiten  bin  slcher  aufgeklaert  hat.  Zur  Zeit  licgt  abcr  cin  emstlicber 
Vrrsuch,  eine  Aufklaeniiig  ueber  das  Wesen  dieses  Vorganges  zu 
crlangen,  .  .  .  ueberhaapt  nicht  vor." 

While  it  is  scarcely  desirable  to  recount  the  experiments  of  Martin 
and  Mueller,  because  of  the  disparity  between  their  materials  (lifted 
weights^  and  tones, — a  disparity  which  is  accentuated  by  the  introduc- 


'  ■•  Eine  periodische  Teadeuz  zur  Erneuernng  einer  Tonempfindnng 
cine  Zeit  lang  nach  deni  Aufhoert-n  des  Rcizes  forlexistiert  "  (p.  557). 
'Zur  Analyse  der  Unterschiedsemp&ndlichkeit,  Leipzig,  1S99. 
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tJon  of  to  importuit  and  complicated  Eactor,  tlsst  of  actire 
apon  the  part  of  the  obacrver,' — 'jet  it  sccnu  fittiiig   to  make  ape- 

tph  as  ■  Doteworthj  contribution   to 


cific  liferent 


iTlcreace  ncrc  to  tbt»  monograpb  as  ■ 
the  analytic  ttutl;  of  the  jadgmcnt  process.  This  emphaai*  ol  aoalvsisas 
the  nltimate  problem  of  the  paycbologist  is  well  expressed  npon  pag^ 
235:  "Man  winl  mit  uns  daraebcr  nebereinstimmen,  daas  fner  die 
Psychologic  oicbt  die  Uotersacbnag  jeacr  irgcadwJe  defiairten  Unt«r- 
•cbiedsempfiiullicbkeitdteleUe  AafgabeisUsoademdie  Uotersachaag 
der  Factorea.  auf  deren  Wirksamkeit  die  Urtbeile  neber  die  zn  tct- 
gleicbenden  Sitincseindrneckc  and  die  Besonderbeiteo  dieser  Urthetle 
beraben.  Jeder  jener  Factoren  ist.  so  weit  es  eben  gcht,  htnsichtltcb 
seiner  Natnr  and  Wirkangsweise  nnd  binsicbtlich  seiner  Abbaengigkeit 
Ton  deo  Vers acbsamst*en den  zo  untersacben."  Such  of  the  detailed 
nsalts  of  this  moni^raph  as  are  applicable  to  the  sphere  of  andition 
will  be  discaised  later. 

In  an  article  npon  the  "  Experimeotal  InTestigatioo  of  Memory."' 
Kennedy  has  entered  a  pica  for  the  analytic  stndy  of  the  memory  im- 
age. Thus  be  says  (p.  484):  "The  general  problem  of  memory,  as 
it  is  now  conceived,  is  that  of  tracing  the  transformations  which  take 
place  in  each  content  as  it  passes  through  time."  Dnt  it  is  evident 
that  Kennedy  still  holds  to  the  necessity  of  an  image  in  the  judgment 
process.  We  qnote  from  page  4S5.  "  In  order  that  a  certain  object 
be  remembered  it  is  necessary  .  .  .  that  some  image  of  it  be  re- 
tained after  it  has  gone."  The  words  "  some  image  of  it  "  leave,  per- 
haps,  room  for  misinterpretation :  still  this  author  has  apparently  not 
considered  it  possible  for  a  content  to  be  recognized  without  the  tise 
of  a  memory  image ;  nor,  what  is  more,  has  be  considered  it  possible 
for  elementary  contents,  such  as  tones,  to  be  recognixed  without  tbe 
aid  of  a  memory  image  of  their  own  kind.  This  criticism  is,  I  think, 
jostified  by  a  statement  on  p.  483.  when,  after  having  dtstingnished 
'immediate'  from  'mediate'  (conceptual)  memory,  he  says:  "If 
what  we  are  to  remember  is  some  delicate  shading  of  color  or  some 
fine  variation  of  pitch,  it  must  be  recollected  immediately."  Bentlcy's 
experiments  with  6nely  graded  visual  qnalities'  and  oor  own  with 
finely  graded  tonal  qnalities  show  that  recognttory  jadgments  in 
which  there  is  no  memory  image  of  tbe  original  stimnlns  arc  not  only 
possible  but  frequent.  This  same  objection  to  Kennedy's  treatment 
arises  as  one  reads  bis  discussion  of  the  fa<ling  of  the  image  (p. 
493).  He  urges  that,  nntll  possible  qnalitative  and  quantiuttve  (In- 
tensive, temporal,  spatial)  variations  of  the  image  are  exclnded,  we 


1  The  disparity  extends  also  to  many  of  tbe  detailed  conditions  of 
experimentntion.  For  example,  our  use  of  a  nuralver  of  irregularly 
placed  standard  stimuli  makes  a  distinct  difference  between  oor  tests 
and  those  of  Martin  and  Mncllcr.  Thus  there  is  no  evidence  in  oar 
experiDients  of  anything  annlogous  to  the  judgments  passed  abso- 
lutely upon  an  isolated  weight. 

*  Psych.  Rev.,  V,  1898.  477-499.  'See  especially  pp.  39MO. 
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cannot  be  sure  that  rfn  measurea  this  fading.  We  prefer  to  My  that 
*fn  does  not  necessnrily  tell  as  auytbing  at  all  about  the  condition  of 
the  image. 

In  view  of  this  cntjciam,  we  fail  to  see  how  any  amonnt  of  tables 
can  furnish  data  for  the  plotting  of  curves  of  qualitative  or  quantita- 
tive change  in  the  image.  The  only  reliable  guide  to  the  transforma- 
tion of  the  tnemory  image  in  time  is  the  careful  iutrospection  of  the 
observer  himself.* 

There  remain  to  be  mentioned  the  experiments  of  An};el1  aud  Har- 
wood,*  which  are  essentially  similar  to  ours  in  Part  I.  They  involve 
a  study  of  the  discrimination  of  tonometer  clangs  (512-1024  vibs.) 
under  varying  conditions  of  time-iaterral  C'-^o  sees.)  with  reference 
to  the  presence  and  function  of  the  memory  image.  One-half  of  the 
judgments,  however,  are  obtained  under  conditions  of  dislractJoa.  In 
their  summary  of  results  Angell  and  Harwood  assert  that  "no  law  can 
be  laid  down  in  regard  to  a  decrease  in  accuracy  of  the  so^;alled  tone- 
meoiory  for  mtcrvals  up  to  60  seconds  ;  the  ntost  that  can  be  said  is 
that  there  is  a  small  and  irregular  falling  off  for  »ome  [observers]  and 
no  falling  off  for  others."  On  the  other  hand,  there  is  a  very  marlced 
falling  off  tn  accuracy  of  judgment  with  increase  of  time  interval  for 
0=0.     This  latter  finding  is,  of  course,  in  agreement  with  Wolfe. 

In  the  second  paper  (p.  58)  Angell  discusses  the  results  gained  by 
the  use  of  various  distractors :  addingi  counting  metronome  beats,  read- 
ing backwards,  listening,  and  clang  discrimination.  Their  outcome 
may  be  gleaned  from  the  following  quotation:  "The  main  conclu- 
sion to  be  drawn  from  the  distraction  experitiieiits  is  that  judgments 
of  tone  discrimination  can  take  place,  and  in  the  majority  of  our  ex- 
perinieuts  did  take  place,  without  conscious  comparison  between-  the 
present  sensation  and  a  uieuiory  image  of  a  past  sensation." 

One  can  but  regret  that  Angell  did  not  pay  more  attention  to  the 
introspective  evidence.  The  excuse  offered,  viz.,  that  too  much  stress 
upon  the  introspection  would  have  invalidated  the  quantitative  re- 
sults, seems  to  us  to  be  negatived  by  the  evidence  of  our  own  experi- 
ments. In  the  short  intervals  one  can  formulate  the  introspective 
report  entirely  by  '  post  mortem  '  examination.  In  the  longer  inter- 
vals the  introspection  formulates  itself  in  verbal  phrases  as  the  test 
proceeds.  Only  rarely  does  this  process  distract  from  the  decision  at 
tlie  end  of  the  inten'al.  The  cases  reported  read  something  like  this: 
"  Image  Quctuated  with  my  breathing.  Got  thitikitig  about  this  and 
lost  it-"  As  was  natural,  this  sort  of  self-consciousness  about  the  ex- 
periment occurred  most  often  in  the  writer's  own  observations.  That 
it  is  not  a  prominent  source  of  error  may  therefore  be  inferred  from 
the  fact  that  his  right  cases  exceed  in  number  those  of  any  of  the 
other  observers. 

■  Por  farther  discnssion  of  these  and  cognate  points  in  Kennedy's 
article,  see  Bentley,  op.  cit.,  p.  13. 
^rUs  Journal,  XI,  Oct.,  1898,  ^7;   ibid.,  XU,  Oct.,  1900,  58. 
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CHAPTER  :, 
EXPKRIMBNTAL. 

The  following  experiments  were  conducted  in  the  acoustic 
room'  of  the  Cornell  laboralorj-. 

For  convenience  in  discussion  and  tabulation  the  course  of 
experimentation  is  divided  into  two  parts,  the  second  of  which 
is  further  subdivided  into  four  series.  Each  section  will  be 
treated  iu  general  as  a  distinct  line  of  investigation. 

Part  I. 

The  experiments  comprised  under  Part  I  are  in  a  certain 
sense  a  repetition  of  one  of  the  series  published  by  Wolfe  in 
1886,'  but,  as  we  have  already  pointed  out,  our  purpose  is  quite 
different;  we  wish  to  trace  introspectively  the  nature  and 
course  of  the  tonal  memory  image,'  and  to  analyze  the  pro- 
cesses of  judgment.  For  this  rea.son  our  experimenU  are  fewer 
in  numb^  for  each  obser\'er,  but  especial  emphasis  is  laid  upon 
each  individual  test. 

Instrumatl.  All  the  tones  in  Part  I  are  given  by  an  Appiuin 
tonometer  (512-1,024  vibrations)  actuated  by  the  Appunn  bel- 
lows. A  weight  of  4.7  kg.  upon  the  main  bellows  and  a 
weight  of  1  kg,  upon  the  lid  of  the  tonometer  give  satisfactory 
duration  and  intensity.*  On  the  other  hand  we  have  found  it 
very  difficult  to  obtain  a  sufHcient  number  of  series  of  tones  of 
similar  clang  tint.^  The  tones  finally  chosen  as  standards  are 
6]2,  724,  S32,  92S  and  9S4  vibrations,  denominated  a,  b,  c,  d 
and  e  respectively.  The  difference  (D)  amounts  to  o  or  to  ±  S 
vibs.,  so  that,  besides  the  standards,  there  are  used  the  reeds 
giving  604.  620,  716,  732,  824,  840,  920,  92S,  976,  and  984 
vibrations. 

The  choice  of  the«c  toned  tntiiit  \>f  vitAc  bj  laboriotii  iratitiK  of  tb«  whole  toooinc- 
ter.    II  U  obviouflljimportiDt  Ibat  at  Ivast  wllhiu  a  %\wa  group  (N,  N-ttt.  N  — 8) 

■Thlkroom  !■  not  Intended  to  be  souud-piDOf,  but  It  oOers  dlslinct  advantaK's  lor 

the  prooccution  uf  such  studies  BH  tliL*  [iieaent.  in  view  uf  (i)  Iti  tnulalion  fa)' heavy 
walla  Iram  the  mlirr  pmU  oF  Ihr  liihnrtitnry.(ij  ilslrnxlh.whtrh  mnMrdlhcobMrv- 
CT*  to  flit  g  meters  from  the  initruincnt .  where  (bey  were  not  diittracted  t>y  ihe  Bo4act 
Incldeot  lo  lla  nianlpiilaiioD.  (.0  the  adjufltable  bahfius  curtalos  tor  th«  «liiiiiiut>oa 
of  ecboc*.  aod  {4)  the  complete  electrical  connectioaii  with  other  looma.  raorc  «ap«> 
dally  with  ihr  *  reyiatratwu  room.'  which  enabled  ehrotionielric  rcadiDgs  to  t>e 
lakeii  without  dlmurbancc  (o  ihc  obsetverf .  rracHcally  the  onlr  distratlloa  10  the 
txperimetii  came  from  <oun'1i>  eternal  to  tbc  buildlai;.  Whcnercr  auch  distractiou 
were  tcpoiled  Ihc  teat  was  throwu  out. 

'  Op.  cit.,  especially  p.  543. 

■We  include  both  the  memory  iicaf^e  proper  and  the  memory  after- 
imaBc.  See  Fechner,  Kleiuente  der  Psychophysik,  Irfipiig,  1889,  2nd 
ed.,  II,  468  if.,  and  Bcntley,  op.  cit.,  p.  15. 

*  More  especially  as  it  is  thos  unnecessary  lo  operate  the  bellows 
during  the  claiif;.  A  single  downward  thrust  of  the  foot  is  made  sim- 
ultaneously with  the  '  ready  '  signal.  This  sufificcs  to  produce  a  steady 
tone  of  one  second's  duration  hegiiining  two  seconds  after  the  signal. 

«  <7.  Stnmpf  and  Meyer,  Zeits.  /.  Psych.,  XVIII,  1698,  330. 
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Ihr  <luaUUtive  vAriBlioit  ol  Ihe  stimulus  atial]  predominate,  ftnd  tbat  the  'color' 
VRrijtliiM)  ahmll  be  mininiBl,  otherwise  there  may  reault  a  JMdjnnent  baaed  upon 
,thc  difieretice  ol  color  and  not  upou  a  irue  ((ualitative  dUcrdntiiatloii. 

While  the  groups  aclecled  are  of  uniform  color,  Ihejr  do  not  all  furnish  exactly 
tile  D  (S  vibs.)  dralredJ  Wc  prefer,  however,  to  u»c  Ihrac  reetU,  nlnce  tlieir  color 
U  unifonu  aod  their  dcWatioEi  ttom  the  dcilred  D  can  be  computed  and  properly 
dlatribuled  lu  the  evnluation  of  the  Tcmilta, 

The  computiLtioD  of  ihc  aciuAl  diflercoccs,  //m  and  mimmj,  from  the  five  statidard 
tones  of  the  ingtmment  was  effected  by  counting  [hebettsbetwecn  the  slucdurd  and 
the  uext  reed  above  or  betow  (t  ^..4  vlba.).  and  then  the  beala  betwern  the  latter 
and  the  reed  auppoaed  to  give  the  D  required  (8  ^-iba.).  lu  everj-  caae  vrc  made  fonr 
COuntN  of  the  beats,  xroupiag  by  fours,  and  with  a  aloj^watch  took  the  time  cvn- 
ottmed  by  56  beats.  Id  order  to  avoid  the  irregulariUea  of  iutcnitty  which  would  en- 
sue were  one  to  actuate  the  T«edt  by  the  bellows  for  to  long  a  time  (circa  14  «cs.). 
we  applied  to  tbe  toacriucter  a  coniptea»ed  air  device  which  furnished  a  steady  and 
adc<iuate  air  supply  At  the  proper  pressure  for  orer  w  »ccoDd*.  The  reaulla  oh. 
tjtiacd  by  this  method  Khawcd  the  actual  D's  to  be  as  folLowe : 

Dfor«4-,    7.67Sviba. 


11 

■  a—. 

7.77"    •' 

D 

•    A-t. 

8.000    " 

0 

'    A—. 

6.8IS    ■■ 

r> 

*   H:. 

Mts   " 

D 

"   ^^ — 1 

8.G64    ■• 

D 

'  d+. 

«.i7t    " 

D 

'  d—. 

M56   " 

D 

'  t+. 

10.3  la    ** 

D 

'    «— . 

7.07s    ■' 

Average.  8.J15  ±  jS;  vibB- 

Inspection  of  this  lint  show*  Chat  Ihe  average  U  used  is  8.»sTib».:  the  mewl 

variation.  0.587  vib».;  tbe  average  fiJmt  D  is  B.515  viba.;  the  average  mimmi  D.  7.916 

vlbs.    The  inAueDCc  of  each  particular  D  on  the  results  will  be  mentioucd  later, 

when  the  infiuent^e  of  absolute  pilch  is  diBcuimed. 

Method  of  Procedure  and  General  Arrangement  of  Tests  in 
Part  I,  During  a  large  pari  of  the  expei^ineatatiou  we  have 
fouad  it  both  economical  and  eutirely  feasible  to  work  with 
three  observera  at  each  sitting  of  cue  hour  weekly.  The 
observers  are  isolated  from  one  another  by  large  cardboard 
screens,  and  provided  with  prepared  blanks  upon  which  they 
record  at  the  end  of  each  test,  their  judgment, -equal  {,=), 
plus  (-|-),  minus  ( — ),  or  doubtful  (?),*-their  certainty,  and 
detailed  introspection  as  to  tbe  course  of  the  image  and  the 
process  of  judgment. 

The  experimenter  gives  the  usual  '  ready  '  signal  two  seconds 
before  the  first  or  standard  stimulus  (N). 

For  the  dcterinlnati'Mi  ol  Ihe  leng-th  of  the  IntervaU  and  of  the  tones  there  ii  laa- 
tened  to  the  fratneworlc  of  the  bellow*  Immediately  behind  the  tonotneicr.  an  op- 
right  provided  with  a  lioilzoutal  arm  from  which  hangs  a  simple  pcnduluin.  This 
pcnduluiu  couslkts  merely  of  a  thread  and  lead  bob  aO  adjusted  as  to  Bwiog  in 
seconds.  Wc  prefer,  for  various  reaiicnia,  a  allent  mctrunonc  of  lhIa*ort  tOtiM  tlck> 
ing  nirtroTiDrne  employed  by  Wolfe. 

*  Stninpf  ami  Meyer,  loc.  cii.  p.  327. 

'  In  the  second  lialf  of  the  ezperiinentatioti.  doubtful  tests  are  re- 
peated until  theohservcr  niakei^  fiittisfaclory  judgment,  but  Ihe  Dumber 
aad  disthbation  of  the»e  cases  are  recordeti. 


4i8  wutmM: 

After  wailing  for  an  interval  of  3,  4.  6.  10,  15.  20.  30,  40, 
or  60  seconds,  the  experimenter  gives  tbe  \-ariab1e  or  compari- 
son stimulus  f  V),  which  is  either  the  same  as  N  (D=o).  or 
higher  (D=-f  8),  or  lower  (D  =  — 8).  No  ready  signal  is 
given  before  V.  even  in  the  long  intervab.  The  reasons  for 
this  are:  first,  that  the  speaking  of  a  *  ready  '  or  '  now'  at  the 
end  of  the  iulen'al.  when  the  subject  is  attending  '  with  might 
and  main  '  to  the  memory  image,  proves  to  be  a  distraction 
rather  than  a  help ;  while,  secondly,  the  slight  but  nnavoidable 
noise  of  pumping  the  bellows  for  V,  which  the  experimenter 
soon  comes  to  produce  quite  uniformly  and  at  a  constant  lime 
before  \ ,  affords  an  entirely  adequate  and  yet  unobtrusive  sig- 
nal for  the  attention  of  the  subject  to  the  second  tone.  Both 
stimuli  last  one  second,  as  nearly  as  the  operator  can  manipu- 
late the  stops  in  lime  to  the  swing  of  the  silent  metronome. 

The  further  arrangements  of  the  tests  of  Part  I  may  be  sum- 
marized as  follows.  In  each  hour  of  experimenting,  each  ob- 
server is  given  each  one  of  the  standard  tones,  a.  #,  f,  rf,  f, 
three  times;  once  followed  by  V^N,  once  by  V=N-|-8  vtbs., 
once  by  V=N — 8  vihs.  The  order  is,  of  course,  quite  irregu- 
lar, though  the  same  for  each  observer  in  a  given  test,  and  care 
is  taken  that  the  same  N  is  never  given  twice  in  succession; 
for  onr  preliminary  tests  show  that  many  observers,  even  after 
spending  two  or  three  minutes  in  writing  their  introspection, 
are  able  to  identify  a  repeated  N  as  identical  with  that  of  the 
preceding  test.* 

Several  weeks  were  given  to  preliminary  determinations* 
both  for  the  sake  of  practicing  the  observers  and  in  order  to 
settle  upon  favorable  detailed  conditions  of  procedure.  After 
this  practice  period,  to  the  results  of  which  we  shall  make  in- 
ddental  reference,  the  experiments  proper  of  Part  1  began. 

Part  I  is  practically  subdivided  in  point  of  lime  into  a  first 
and  a  second  half  In  the  first  half  the  intervals  (time  elapang 
between  N  and  V)  are  taken  up  in  the  order  3.  60.  4.  40,  6,  30, 
10,  20,  15;  in  the  second  half  exactly  the  reverse  order  is  main- 
tained. The  object  of  this  arrangement  is  to  distribute  as 
evenly  a.s  possible  whatever  practice  effects  might  persist  after 
the  termination  of  the  preliminar>*  period  specially  designed  to 
familiarize  the  observers  with  the  work.  The  results  later  to 
be  di.scussed  show  that  the  practice  curve  does  gradually  rise 
during  at  Iea.st  the  first  half  of  Part  I. 

It  is  obvious  that  the  number  of  tests  for  each  interval  is 

^Tfae  extent  to  which  the  constant  u«e  of  one  or  a  ver^  few  standards 
wr  sfiect  the  obscrrer's  Jodgmenu  is  well  exhibited  in  tbe  analyses 
f  Mnnin  dnd  Mulicr,  op.  at.,  43  ft. 

*The»e  include  tests  with  4  and  8  vibs.  D  at  lo  and  ao  seci.  interval, 
and  tests  of  dislractors,  especislly  reading. 
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doubled  by  the  arrangement  just  mentioned.  Accordingly 
each  of  the  six  observers  passes  15X2.  30  judgments  upon  each 
one  of  the  nine  intervals.  ^  that  the  total  number  of  tests  re- 
presented in  Part  I,  for  all  subjects  and  all  intervals,  is  1.620. 
The  number  of  cases  for  each  time-inter\'al,  180.  is  relatively 
small  as  compared  with  the  enormous  number  of  tests  which 
many  investigators  have  employed  when  working  by  the 
method  of  right  and  wrong  cases,  but  we  do  not  wish  to  place 
any  high  degree  of  insistence  upon  the  generalizations  which 
we  shall  base  upon  purely  quantitative  results,  since  our  im- 
mediate purpose  is  analytic.  We  are  interested  rather  iu  the 
structure  of  the  conscious  processes  which  run  theircourscdur- 
iug  the  time-inter\'al  and  during  the  formation  and  expression, 
whether  by  word  of  mouth  or  reaction  movement,  of  the  judg- 
metit  which  terirtinates  each  test.  We  insist  that,  from  this 
point  of  view,  mere  numbers  are  not  an  essential  to  the  legiti- 
mate conduct  of  the  psycliological  experiment;  on  the  con- 
trary, given  the  proper,  the  optimal  conditions  (of  practice, 
attention,  etc.),  each  teat  which  includes  the  careful  introspec- 
tion of  a  trained  observer  has  a  right  to  demand  for  itself  a 
hearing,  to  be  regarded  as  a  datum.  Everj*  such  test  counts 
for  one  experiment. 

Sufijeds.  The  subjects  in  the  experiments  of  Part  I  are  all 
students  in  Cornell  University  who  have  had  training  both 
in  general  psychology  and  in  the  introspection  of  laboratory 
drill  work.  Since  the  investigation  of  any  such  problem  in 
acoustics  as  the  one  here  presented  must  take  into  account,  in 
a  rather  detailed  manner,  the  musical  training  of  the  persons 
concerned,  it  seems  too  vague  to  classify  the  subjects  roughly 
as  '  musical '  or  '  unmusical '  ;  hence  there  follows  a  brief 
'  musical  history '  of  the  six  subjects  who  participated  in 
Part  I. 

1.  At.  (Hlsn  M.  F.  McClure),  ■  few  ptano  leswrns;  bm*  Miidled  bftrtnony;  a  •Ifgbt 
■cquBloUuce  with  tb«  bftnio  and  mttLidolla  ;  Riant  alio  or  low  (toprana  part*:  car- 
ries airs  vrxy  easily;  Ecncrally  (ond  of  tousic,  c«pcniiI1y  of  church-orKan  or  oTcbcK* 
tral  eSect*.  which  ofie-D  Inchc  briniaiil  photlsniB.'  Introapcction  p«lnitaldBK>ad 
(letallrd,  but  llaSIc  labc  InHucnccd  at  times  Xtj  angzttlioa,  OencmHy  alert  mcn- 
tttlly. 

1.  IV.  (Mr.  J  H.  WiUoo}.  Non-mutkal  t&iully  ;  noteiaonaln  alnfing  cxr  upon  any 
iBualcAl  in*tniiiieiit.  verj-fondodnunk;  prefcrj  pUnn  to  any  Bingle  Instrwment. 
the  on-hrMra  to  thr  hra*!i  hnnrl ;  whUt1«S  and  hutim  popular  aiia  n  glcal  d«al.  Pc- 
apHe  certain  ci(lhra«  ludiCBlloiu  H' ta\n%  be  cUaacd  a*  Rlrictly  aDmaitical.  aa  win 
be  •hown  by  many  f«aiiiTEa  uf  hU  Imroapectlon.  Unlortiiuatcly  bis  abaentrc  duriDg 
the  Hccoud  year  ol  expetlraeutalion  (orealaUed  a  acriea  ol  anbaldlary  Icsti  wbicb 
bad  been  planoed  to  elucidate  aoine  of  hl«  peculiarities.  Tendency  to  retain  K  by 
aid  of  articnlatioti.*  Very  alow  and  cautkma  in  judgnneBti  ot  ■  dlalincUy  phlcf- 
natlc  type. 

■Porn  detailed  accotiDl  of  tbe  pbotlams  sod  ajlled  phcaomcna  ol  JV. tee  thli 
/mrnat.  X.  iqoo.  318, 
*  Actual  artieulation  or  bumnUnc  waa,  oi  course,  eaclndcd. 
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3-  S.  (MIh  Cla[r«  Scytuonr).  Comudcal.  ■>  were  h«f  parenu  :  pUoo  Irsams 
wlico  (ram  i>  lo  13  year*  old.  Including  modrratclr  difficult  select iook,  but  th«*c 
were  iovarikbty  acijuircd  by  cominittiDf  tonteniOTy  tbe  nppropriaU  It^y.  cannot 
recall  «l  will  moT«  than  a  doica  notes  or  any  Helcctioa  howrwr  many  timea  it  baa 
bcca  heard.  One  tcrni  ainitlng  leaaona;  alnga  aoptaDo,  but  ooly  when  in  a  load 
cbomnand  'carried  alouK  '  by  the  otbcra,  Very  food  ol  mniHc;  prrfcra  church 
organ,  orchrstra.  and  male  voice*.  Htronr  liking  for  all  low  tones  00  account  of 
their  tuIinciEand  coiV  aooihing  character.  When  a  child,  cootienal.  thrilling  inuaic. 
— eipecially  that  In  which  low  loaca  predotnUialeil,— arMi^ed  photiaiaa  which 
(ormed  quite  an  important  mental  feature  (or  about  two  year*.  Early  In  the  conrae 
o(  these  experiment*  5developcd  Tisnaltxations  which  came  to  be  uniformly  pre»- 
est,  and  which  al  timetiaerredaaabaait  tor  liidxroent-  Theae  will  be  diacntacd  later. 
f,  ■•  above  mcDtloncd.  alaoaisoclatcdtcmpcTalurca  with  tones.  High  tones  wer« 
warn  *nd  nnplrnnant.  low  toiiea  cool  and  pleasant  {like  the  bathing  of  hand*  and 
face  in  coot  water).  TeaU  o(  S'»  photiama  revealed  nothing  worthy  of  det&lled 
mention.  tmroapecUon  good,  though  occaiionally  restricted  by  a  spirit  of  contpe- 
titioc  ;  ,5' worried  to  think  other  obaervera  might  be  getting  more  right  casca. 
'4.  A".  (Mr.  It.  H.  Pouter).  Diatinctly  ^nualcal.  Traluing:  the  u*nal  vocal  inatrnc- 
tion  In  public  achoola  tupptemeuled  by  about  aix  years  private  leuon*.  Voice.  b«4« 
(£to^)-.  ute*  •olmiaallon.  Occa&ional  obseaalooa  of  'tunes  in  the  head.'  Play* 
vloUti  oUen,  piano  Icm  often.  Strong  leadcDcy  to  flz  the  pilch  of  X  by  bumming. 
IntrospectJou  quite  good,  but  of  a  general  aort,  lacking  finer  detalla ;  coojtJtUtioBklly 
tired. 

5,  L.  (Mr.  H.  T.  Uea).  Mother  musical :  father  fond  ol  muaic.  but  DOta  musician. 
/.took  ptano  and  organ  levaona  lor  eight  year*:  early  uughl  to  sing:  ha>  done  a  large 
amount  of  singing  in  chairs  Bod  choruses,  for  a  lime  being  organint  and  chorister. 
Voice  baritone  {G  to  if).  Cannot  commit  to  memory  easily:  prefer*  orcheetral 
music  in  general,  ani  always  faarmotilc  miiHic  to  solos  of  any  son.  Preqoent  obaea- 
aloni  of  '  lunes  in  the  liead,'  mostly  iustcumeutjil  music  :  a  single  aclectioa  is  apt  to 
prevail  for  one  or  twodaya.  lulroapccliori  rather  scanty,  atereotypcd,  and  aubiect 
to  logical  bias,  ^,f ,,  that  Jndgmenl  waa  Impossible  without  conscious  compariaon. 

6.  §Vk.  (Use  writer}.^  Distinctly  musical :  plays  piano,  banjo,  mandolin  and  gnltar ; 
ainga  baritone;  ha*  had  vocal  Jaatnicllon.  Auditory  imagery  generally  prominent; 
ccatrally  excited  tonal  imagery,  liuth  vocal  and  Instrumental,  melodic  and  hax* 
nonlc,  »ery  prevalent,  especially  when  lucked  by  any  aort  ol  rhythmic  action,  sucb 
aa  walking  or  entlng.  The  presence  of  ui  much  nndltor)- imagery  Is.  as  might  b« 
expected,  the  correlate  of  a  well  developed  capacity  to  reproduce  all  sorts  of  rauaic 
•twill.  Prom  conUuual  service  an  caperimenter  as  well  as  observer.  U'A  natur- 
ally obtained  a  very  high  degree  of  practice.  There  it  no  vestige  of  memory  for 
abooluie  pitch. 

(Totranslate  thisclaa«i5>catiouof  the  aubjecta  for  comparison  with  the  Genaaa 
atandarda.  we  should  aay  that  M'  and  S  are  hopelessly  '  unmurikaltsch ;'  Af  is  alas 
itriclly  speaking  '  unmuaikallsch,'  though  poialbly  ranking  as  '  weuig  muai- 
kalUch.'  /.,/".  and  WM  would  be  '  muilkaliach  '  in  any  German  monograph,  bnt 
tbey  hare  perhaps  none  ol  them  been  favored  with  wo  many  o^iportunitiea  to  tialeu 
to  good  muxic  as  would  be  implied  hy  the  connotation  of  the  German  adjective.) 

Resuiis  6/ Part  I.  It  fallows,  both  from  the  general  object 
and  nature  of  these  re.searches.  as  well  as  from  the  wide  varia- 
tion of  the  capacities  of  the  observers  to  image  tones,  that  the 
general  crude  results  of  the  experiments  are  of  relatively  less 
importance  than  the  more  distinctly  analytic  data  which  we 
shall  present  for  the  most  part  under  the  heading  "  dependence 
upon  the  individual."     Yet  the  individual  variations  mnst  be 


lOnrthnoks  are  due  to  Mr.  W.  B  Secor   for   nerving   as  operator   for  tf'A.  during 
Pan  I.  and  to  l>r    W.C   Bagley  tor  a  similar  service  in  Part  II. 
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discussed  in  the  light  of  the  general  and  average  results,  and, 
moreover,  despite  the  smaller  number  of  cases,  we  believe  that 
the  numerical  resnlts  are  worthy  of  consideration  as  regards 
their  relation  to  the  Tables  obtained  under  similar  conditions 
by  Wolfe  and  by  AngcU  and  Harwood. 


Table  I." 
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*r  dcnMcsthe  aunibtrof  Ti|rhtc«Ms.  +  tb«  judfiRciil  'higher.' —  the  judgment 
'lower,'  aod^  the  iudgmcnl  *eaual.'  The  uiuc  doubllnl  caseiiftrc,  (iit  convcnletKC, 
fivcn  in  a  «inf[le  columa.    For  their  diBtrvbution,  etc  below. 

Table  I  gives  the  distribution  of  the  judgments  of  all  six 
observers  for  the  tests  of  Part  I.  Attention  is  called  to  the  fol- 
lowing numerical  features: 

/.     TAc   right  eases: 

(a)  btcrease  of  time-interval  causes  a  geiietal  decrease  in  the 
total  numher  of  ri^kl  eases.  At  two  points,  however  (/j  and  fo 
seconds)^  the  atrve  is  peaked. 

(i)  Both  the  general  decrease  and  the  txvo  points  of  resurgence 
in  the  total  number  of  right  cases  are  traceable  practically  to  the 
results  for  D^=o  alone. 

(*-)  increase  of  time-interval  effects  a  very  slight  but  fairly  ttni- 
fomt  decrease  in  the  right  cases  far  D^=-\-S. 

(rf)  Increase  of  time- interval  has  practically  no  effect  upon  the 
number  of  right  cases  for  /?== — 8. 

The  fact  that  the  cases  for  D^^o  suffer  most  as  time  elapses 
is  in  accord  with  the  results  both  of  Wolfe  and  of  Angcll  and 
Harwood.  The  rise  in  this  curve  at  15  and  40  seconds  appears 
to  corroborate  strongly  Wolfe's  contention  for  a  periodic  renewal 
of  the  tonal  memory  image.  We  shall  sec  how  further  analy- 
sis of  the  results  bears  out  this  hypothesis. 

(«)  The  total  number  of  right  cases  is  greatest  for  Z^=0|  less 
for  D^-\-8^  least  for  D=^ — S.^    A  similar  result  is  reported  by 

iThe  precedence  which  D  =  4-8takei  over  D  = — 8  mty  poscibly  be 
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wbxpvijb: 


Wolfe  (p.  556).  We  nur  be  indhied  to  doabt,  bowever. 
wbetbef  this  &ct  ngnifies  that  judgments  are  passed  with  »nf 
greater  aoctiracy  and  coDGdexKc  when  D=o.  For,  leaving  in- 
trospective evidence  out  of  >ccotint,  tbe  Tabic  shows  that,  with 
D=±8,  the  most  Sequent  error  is  tbe  judgment  'equal.* 
We  may,  therefore,  suspect  that  there  exists  a  general  ten- 
denc>-  to  give  this  decision  in  certain  conditions  of  doabt, con- 
ditions in  wfaicfa  tbe  degree  of  nooertainty  is  not  sufficient  to 
cot  off  the  process  of  judgment  entirely,  1.  e.,  not  sufficient  to 
be  actually  registered  as 'doubtful.'  From  data  to  be  pre- 
sented later,  we  6nd  that  of  the  correct  judgments  of  '  equal  * 
and  '  higher.'  the  same  percentage,  76.  are  certain:  only  66  per 
cent,  of  the  correct  '  lower  *  judgments  are  also  certain. 

^.     Ti^  errors, 

(a)  The  errors  im  tMe  order  0/  their  frequency  are — ^.'  -f"  ^» 

-| ,  ^■4",  = — ,  —  +  ■  the  iast  /jur  in  n^rfy  the  somu  frt- 

gueney.  We  have  just  remarked  upon  the  relatively  great 
frequency  of  tbe  first  two  errors,  due  to  the  tendency  to  pro- 
nounce two  impressions  alike  when  tbe  difierenoe  between 
them  is  not  clearly  made  out.  We  shall  see  tbe  force  of  this 
point  when  we  discuss  the  introspection  of  the  subjects. 

{$")  The  frequettey  of  the  error  =  —  increases  nearly  unifi>nmly 
with  the  time-intervai  employed.  His  the  smallest  source  of  errpr 
at  2  seconds,  the  greatest  at  60.  It  is  very  difficult  to  see  bow 
this  feet  could  be  explained  by  Wolfe's  theory"  that  the  memory 
image,  as  it  declines  in  intensity  and  clearness,  is  underesti- 
mated in  pitch.  Now  it  is  true  tbal  our  total  =^-|- error  is  86 
as  against  82  foT  =  — ,  but  the  former  errorexhibits  no  gradual 
increase  with  time,  although  it  is  entirely  reasonable  to  suppose* 
that  increase  of  the  time-interval  would  emphasize  gradually  any 
such  error  of  underestimation.  The  possible  solution  that  the 
observers,  fearing  that  the  image  was  flatting  as  well  as  losing 
in  intensity,  made,  as  time  passed,  an  increasingly  strong 
efibrt  to  hold  it  to  pitch,  and  thereby  actually  sharped  it,  is 
shown  by  our  tests  to  be  the  true  solution  in  the  case  of  some 
observers. 

(f)  The  error -\-  — is  somewhat  more  rommtn  ihast  the  errmr 
—  -\-\    neither  is  noticeably  affected  by  the  lapse  of  time. 
J.      The  nine  doubtful  cases  are  contributed  one  each  from  iV, 

ascribed  to  the  fact  that,  as  is  pointed  out  above  (p.  — ).  tbe  avervge 
//icj  D  is  really  greater  than  the  avfrra^  mimmi  D.  Wolfe  assies  the 
prvcedpiice  lo  ttndcrcstimation  of  the  image. 

'  Tbat  ii,  the  jadgmenl  '  equal  *  is  given  when  D  is  —  8,  etc.    'Wlteo 
— pfwrdea,  it  mcana  that  V=N,  I.  g.,  D=o  is  friven. 

fop.  o/..  p.  556- 

"  Wolfe's  Table  ( p.  562J  anfortanately  does  not  show  the  distribution 
ol  errors  by  time-iuterTal. 
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W,  and  S,  two  from  L,  and  four  from  F,  the  standards  being 
once  e,  twice  r,  and  six  times  d.  There  are  14  doiihtful  cases  in 
the  second  half,  not  indicated  in  Table  I,'  one  from  /•',  four 
from  L,  nine  from  5.  Then  the  standards  were  three  times  a, 
once  &,  once  r,  six  times  </,  and  three  times  r. 

f.  Dependence  upon  pracike.  By  comparing  the  results  of 
the  first  and  second  half  of  the  work  which  is  represented  in  tola 
by  Table  I,  it  can  be  shown  that,  despite  the  preliminary 
period  designed  to  familiarize  the  observers  with  the  experi- 
ments, practice  does  lessen  the  total  number  of  errors  of 
each  type  (save  that  of  +  =,  which  is  increased  in  the  second 

half  of  the  year's  experimentation).     The  error -J is  reduced 

nearly  one-half.  The  total  number  of  right  cases  is  increased 
for  ever>'  interval  except  20  seconds.  This  exception  is  due  to 
extraneous  conditions,  being  directly  traceable  to  the  fact  that, 
on  the  second  occasion  of  this  test,  one  obsen'er  was  "  very 
hungry/'  another  "  tired,  cross  and  sleepy."  The  practice  ef- 
fect is  almost  entirely  confined  to  the  unmusical  observers," 
thus,  the  total  number  of  right  cases  for  M,  W  and  5  in- 
creases from  198  in  the  first  half  to  238  in  the  second,  *.  ^., 
about  2a^/e  ',  whereas  the  total  number  of  right  cases  for  F,  t, 
and  Wh  increases  only  from  298  to  303,  i.  e.,  less  than  2^. 
There  is  no  uniformity  as  regards  the  nature  of  the  improve- 
ment. The  chief  gain  during  the  second  half  is  for  Af,  with 
D  =  -f-8;  for  M^,  with  D=o;  for  S.FandlV/t,w\thB  =  —S{F. 
by  decreasing  the  error — ^,  ^  and  IVA  by  decreasing  both 
the  errors.  — =  and — 4^).  L  shows  no  practice  effect;  on  the 
contrary,  he  loses  ground  slightly  for  every  type  of  D.  We 
believe  that  in  so  far  as  regularity  of  quantitative  results  is 
desired,  it  would  be  advisable  to  train  uuniusical  subjects  by 
systematic  coacliiug  in  sensible  discrimination;  1.  f.,  by  a  series 
of  preliminary  tests  in  which  any  erroneous  judgment  is  imme- 
diately corrected.'  We  did  not  adopt  this  course,  because  it 
threatened  to  interfere  with  the  natural  development  of  the 
judgment  consciousness  which  it  was  desired  to  observe. 

5.  Def>n^d^nce  upon  absolute  pitch.  Within  the  octave  em- 
ployed (512  to  1,024  vibs.)  there  is  no  observable  dependence 
upon  pitch.  This  is  clear  from  a  glance  at  the  '  total '  column 
of  Table  II.  It  is  more  difficult  to  assign  the  effect  of  the  varia- 
tions in  the  various  values  of  D  from  the  8  vibs.  theoretically 
given  (seep.  417).  Apparently  the  low  value  of  b — (6.815 
vibs.)  does  diminish  the  number  of  right  cases,  for  in  108 
trials  it  \s.  correctly  judged  bnt  52  times;  and,  what  is  more 


'See  footnote  p.  417. 
*C.  Stumpf:  Tonpsycliolopie,  I,  ,^31. 

*  On  the  effect  of  such  a  training  by  the  method  of  partial  knowledge, 
see  Martin  n.  Miiller,  op.  cit.,  195-6. 
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A.  The  Memory  Image. 

Observer  M. 

The  foIlowiuE  propositions  may  be  laid  down  conceroiag  the  origin 

and  courfie  of  tne  image  in  the  case  of  M: 

I.  Thestandanl  (N)  UEually  arouses  either  (a)  plioti&ma.t  (A)  strain 
sensatioaa,  or  (£)  associations  (commoDly  persoulficationsj. 

Kxaniples  are  :  (d)  purple,  dark  n'cli  blue,  thin  steely  blae,  horrid 
yellowiBh  ffreen,  "darkness  of  the  field  stirred."  (A)  "Both  lonea 
seemed  to  be  £clt  in  brows."  "  N  high  aud  thin  :  strain  in  my  head  as 
if  trying  to  reach  it."  (^)  "  Far  away  as  if  coming  through  0  fog." 
'■  Like  a  tall.wcll-buiit  womaa  with  dark  hair  and  clean-cut  {catures."' 
"  Made  me  cross,  like  a  gruff,  disagreeiiblc  old  man."  "  Sharp  like  a 
bmchfr's  knife  "  (visualized).  "  Extremely  smooth  and  pleasant  like 
a  still  pond  in  u-ann  sunsbincr  iu   summer." 

1.  After  the  cejifialion  of  N  there  is  a  short  interval  (about  one 
second)  devoid  of  auditory  Glliug.     The  image  then  "  cmcrgci." 

3-  The  image  is  almost  invariably  of  the  timbre  of  the  tonometer. 

The  three  esceplioas  noted  are :  "  Image  in  terms  of  my  voice  sup- 
ported  by  movement  and  strain  in  throat."  "Effort  to  remember 
N  by  translating  it  from  tone  of  iu.strumeut  to  tone  of  my  own  voice; 
strain  in  throat."'     "  Image  had  timbre  of  instrument  and  my  voice." 

4.  The  image  is  localized  (a)  commonly  at  the  back  of  the  room,  f. 
e..  At  the  actual  source  of  sound ;  (i)  very  frequently,  however,  B»>me- 
where  in  the  head  ;  (f)  occasionally,  N  seems  to  affect  one  ear  only, 
and  then  the  image  is  apt  to  be  localized  there. 

Illustrations:  "  Through  middle  of  head."  "Jaat  above  eye-*,  in- 
side." "  In  ears  :  thought  of  ears  when  trying  hard  to  recall  it."  "  N 
especially  strong  in  right  ear,  and  image  rang  in  right  car  all  the 
time.  The  memory  of  N  seemed  lo  be  all  in  the  right  side  of  UJy 
head,"  "  N  filled  l>olh  cars  as  a  cork  would  fill  a  bottle.  I  felt  as  A 
bottle  mu&t  when  the  cork  is  put  in." 

5.  Variation  in  the  image. 

(a)     Qualitative  variation  is  but  once  noted. 

"  Daring  the  interval  an  '  after-image  '  of  the  tone  of  the  previoni 
test  returned,  and  I  got  mixed  up,  but  at  V  the  real  image  of  this  test 
appeared."  A  quasi-qualitative  shift  is  thus  indicated:  "Image  al- 
most lost  once,  but  recalled  by  slight  mu-tcular  strain  and  visual  aid 
(eye  feeling  as  if  it  were  going  down  the  scale  ami  running  over  two 
or  three  notes  as  it  uearcd.  passed  and  returned  to  the  right  note)." 

{b).  { I )  Variation  in  intensity  (' fluctuation ')  is  first  noted  in  the 
six-second  interval ;  it  is  quite  common  at  10  seconds.  (3)  I'rom  two 
lo  four  fluctuations  (periodic  increase  and  decrease  of  intensity)  are 
recorded  at  10  seconds,  from  (our  to  seven  at  20  seconds,  etc.     (3)  At 


<^HSB  »c>tcdl)Gtor«  A  window  screened  by  a  yeltowlsh  2Te«n  sb4<3c.  »otlist  the 
cloiiiajC  of  the  eyr^  lur  t.ncli  tent  iniiy  have  iiiduced  u  iKiiTtive  or  neK'Iive  afler- 
imRnc  which  fill  EX  r  sled  these  pholisrus.  The  colors  otixcrvrd  ntc,  Itawcvcr,  loo 
varied  Inqiiallly  itiidtoo  unUarni  tii  their  Icmpornl  coniirclioii  with  N  In  br  (ult;  rx- 
plnini'd  tn  this  wny.  Wlillc  the  color  clouds  rArcly  t^Inv'  ativ  part  In  Ihe  }ud)[m«iit, 
other  ri«imli*nIioDB  do  oo.  At  time*  V  Arouac*  n  phatiini  dJRerent  fTom  that  of  N. 
For  a  detailed  invcstlgstiou  ol  .if's  ptiolitms,  ecc  Ihi*  Joumnl.  XI.  1900.  jt;  fl. 

■Iiitbb  ioAtBUce  V  had  the  wime  '  IcelluK,' and  Uic  judgmeatwas  based  Upon 
these  muociAlion*. 

*BeT«  the itidsnienl  was  made  "  by  IhrcMt  and  vncat  leellng." 
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with  the  two-second&  iuterral  there  is  frequently  no  image  (iuring  thi9 
time. 

A  curioas  filling  of  the  imagc-lcM  gap  is  once  reported  :  "  At  ceB»- 
tfou  of  N,  I  heard  the  operator  say  '  ready,*  viiiitalixed  him  pulling  the 
stop,  then  the  image  appeared,"  i'.  e.,  the  image  appeared  ouly  after  a 
recapitulaiion  of  the  wliole  experienue  of  it8  productioo. 

3.  The  image  is  always  of  tbe  timbre  of  the  touometer. 

4.  The  locatiou  of  Ihe  image  is  invariably  at  the  back  of  the  room, 
and  ia  often  maiatained  there  by  the  visoalization  of  the  icstrumcat, 
SB  abore  mentioned. 

5.  Variation  in  the  image. 

(h  ).  yualitative  variatioD  is  but  once  reported,  aud  iu  this  case  there 
is  rather  uncertainty  from  the  begianiag  than  a  shift  daring  the 
period. 

"  Did  n't  get  first  tone  well  in  mind.  I  had  an  argument  with  myself 
whether  it  was  a  certain  tone  or  not,  and  then  I  got  more  and  more 
certain  of  it  as  time  went  on.  I  nsed  the  image  in  the  judgment" 
(which  was  incorrect). 

i,b),  (  j)  Variation  in  Inteusity  appeara  as  aoon  as  an  image  appears, 
t.  e.,  io  the  four-9ccond  interral.  Ca)  The  image  may  be  entirely  gone 
at  the  end  of  the  six-second  interral.  (,))  Image-less  gaps  of  five  »ec- 
onds  duration  are  reported  in  the  30  second  InterTal.  (4)  At  40  and  60 
seconds  images  are  almost  always  said  to  be  present,'  but  the  greater 
part  of  them  are  rated  as  '  bad.'  (5J  Attention  strains  appear  at  10 
seconds,  aud  are  characteristic  of  all  inter\-als  longer  than  that. 

"  Held  breath  to  keep  image."  "  Great  frowning  to  hold  image." 
"  Tendency  to  produce  sound  in  my  throat  when  I  wanted  to  bring 
back  image."    "  Flactuation  seemed  to  go  about  with  my  breathing." 

{_£).  Two  cases  of  shift  in  clearness  appear  to  refer  to  an  illusory 
bettering  of  the  image  with  time. 

"  After  a  period  of  flactuation,  image  seemed  to  get  clearer,  more 
distinct."  (4«  sees.). 

6.  Relation  of  the  image  to  N  and  V. 

(tz^.  V  often  Ci)  dispels  the  image,  bnt  (3)  more  frequently  it 
'  recalls '  it. 

"  Second  tone  broke  np  the  image."  The  recall  ia  noted,  r.  g.,  in  the 
two  second  a  inter  v»1  when  no  image  had  formed.  Here  the  sounding  of  V 
is  aaid  to  make  an  image  of  X  appear.  The  recall  is  also  noted  rcry  (re- 
cjuently  ill  tlie  hmg  intervals  when  Ihe  image  has  practically  aisap* 
pcared  in  the  meantime.  The  excellence  of  a  '  bad  '  (during  the  inter- 
val) image  which  is  recalled  at  the  cud  of  60  seconds  by  the  variable  tone 
may  be  qurslioncd.  How  sliall  we  cstiinnttr.  for  eTainple.  the  value  of 
the  use  of  the  image  thus  described:  "  Uad  an  image  of  the  tone 
pretty  wcI!  at  first,  but  it  fluctuated  ami  1  could  hear  only  the  high 
part  of  it,  and  conld  not  tctl  its  timbrenutil  I  heard  V.  Then  I  remem- 
oered  about  how  N  sonndcd,  and  made  a  judgment  by  comparing  the 
two  tones?"  This  instance  bears  oat  our  previous  supposition,'  for  it 
leads  one  to  suppose  that  the  auditory  elements  ("timbre")  of  the 

'  Thrrt' i«  rrH>nn  to  belirrr,  «a  win  be  ahown  later,  ihrnt  W  orrrrntrK  thr  rxcvl- 
3 dice  of  tii*  ItnaK^**  ^o  these  cssea,  antl  lliat  he  miif  cori>«iilFr  nn  linnjce  Io  \te  prriient 
^^tieo  there  i*  little  or  00  tmcc  ot  the  audltorx  core,  but  perhaps  sirapty  an  orgaalc 
"iplex,  strain  in  throat,  forehead,  etc. 
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I.  K  ■■VAI17  arotues  eitlicr  (.« )  pbednn,^  (A) 
plfMimnfM,  or  f,c)   inanfMiiriM  (lati^tly  of 
wrvtt.  los  oftes  pcrsqai6ctioi). 

Bxaxaplc*  are:  (a J  h^iotixtpe.  pate  greea,  rcddiah  facows,  t«I1o« 
Hdc  on  a  dark  backfroasd.  (A)  "  Lov  aad  ■Crowg  ami  p1««saat.** 
I.QW  tosea  are  mniformlr  pleaaau,  high  oaea  nosUy  ■npfcaaiwt.  (r) 
"  Like  two  carred  lioca  or  nkfeer  wbai  wa*  cowUtped  befgan  tkeoi ; 
BBch  clearer  io  cestter  and  grow  lag  fualcr  aloag  edgca."  "  Soothiag 
like  cool  vater.  aad  more  Uke  a  rovod  ball  tbaa  «  liae."  "  laMge 
•ceaed  like  a  woman,  prrhaps  a  wvmmar*  eotcr."  **  Viaaalned  a  hey 
hlowing  a  '  •qnawkei,'  qotie  amofted."* 

z.  Tberc  is  always  an  tntcrral  wttbost  nnr  awlitorr  fillmg  imne- 
diatdj  liter  N-  Its  lesgtli  t*  Tmrioasly  estinated  fiom  a  fraction  of  a 
aecood  to  thire  secood*.  asoallj  at  t'wo  secoodft- 

y.  Tbe  imajgK  aloM>st  always  has  the  timbre  of  tbe  imstrmaeot. 

Once  it  "seemed  in  terms  of  a  bom"  (with  vissalbatioa  tff  tbe 
brass  montb  of  a  bora;,  tl  sboaM  be  remembered  that  5'aaaaUy  car- 
ries orer  into  the  image  those  pbeiKKoeoa  which  are  arovsed  at  N,  so 
that  it  wonld  be,  perhaps,  mislcadiag  to  deacribe  the  im^^  as  a 
merelr  anditor^  represeatatiou  of  tbe  tlmmfi,e.g:  "the  ima^  bad 
•ometbiag  spatial  sboot  it  which  grew  Urf;er  and  smaller  each  time 
tbe  auditory  part  floctnatcd."    Similar  i]lttstratioos  are  givtn  later. 

4.  Tbe  location  of  the  imsge  t*  either  (a)  in  space  in  faont  of  tbe 
head;*(^)  aomewtaere  within  the  head,  or  (£}Tery  rarvly.cloae  to  the 
bead,  b«t  behind  tt. 

(«}  "  Oatsidc  OB  a  lerel  with  my  forehead.  bsTiBg  thos  a  locatioo 
bflt  DO  form."  {i)  "  Felt  in  tbfxwt."  "  In  ear  aad  bead."  Tbe  fol. 
lowinir  ia  a  pecaliar  combination  of  la.'-and  i^)  which  is  freqcent. 
"  Aaditory  image  witbin  my  head,  Kot  at  same  time  a  spatial  poaitioa 
for  h  omside."     (_t)  '•  BicIe,  behin-l  left  ear." 

5.  VariatioD  is  the  image. 

(a)  Qualitatire  rariatiop  is  extremely  freqoent  with  S.  the  eariatioa 
being  in  erery  case  declared  a  Hatting  in  pitch. 

"  Image  floctvatcd  with  breathing,  aad  flatted  slightly.  Did  Dot  at> 
tempt  to  boI«ter  it  np,  simfdy  reoogniaed  that  it  was  too  low  aad 
made  allowances  in  tlie  jadgmeBt.'*  fl)  —  —  8  given :  jodgmeat 
'eqnal.*)  *'  Pitch  flDCtnated  a  tittle,  bat  I  fisao^ed  to  bolster  it  up 
i list  before  V  came."    (Jtulgment  ooTTect.J    A  qaasiH)BalitstiTe  Tmria- 


I  VuKkm  M,  S  nafccs  these  ascrtpctoaswilfc  conaUcrsblc  cobmsbtt.  *.  r-  sUadud 
a  is  acarljr  slwar*  h«tiati«|ie ;  *  ia  rrecn.  etc.  On  tbe  «tfecrtwsd.  Jdee*  net  cxpv 
rt«»ce  phaU«— ■oMlfc  oC  tlwte  tet*.  She  ikwa  oecaslBasIly  nafcc  a»e  of  tkcM  ia 
tfcejadgwe^  pfvecas. 

' The—  swwcistfoH*  sre  cftTrtoasly.  Hke  the  ybtalna*.  ilrtmBiwd  b^  ih«-  feonsl 
atgsali;  fe»cttoa gf  sfftetHe  re>Bit  q(  the  suttdanl  IJIlc  the  pbotiims.  lea,tb«y 
ertlMt  f»thCT  rgMTjt*Vr  yWMaiTy  f*  t^*'.  »fcii''  totalW  snable  to  idcvOfy  tbe 
t«c  »taodag«»  loaallT.  S  <fi«  pcMni  ■  nrng^  knowledcc  «l  tkc  Mcatity «(  Uw 
Maaard  t>r  4isi  erf  tb«c«-  mrwnititrar.  Ihtw.  •taatfartf  m  is  slWSM  ttnatf .  cant, 

*  --*^"1aCnm     ti  naat  be  added  tk*l  ibU  nw«li  eta— ificrtioa  e(  tbe  Ave 

■vad  la  mafclsc  tfec  iner  AscriBitnailiMU  tc^oirrd  ia  the  tect>,  wiib 
Miaa  td  the  iMUsce*  to  t>«  leoad  belflw. 

(hc<Tlstioc]o#vteN  b  hai«d  apoa '  spstia] '  relatioBB.  T  is  placed  with 
r  In  this  BltutMa  of  the  iwace. 


>did 
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tioD  in  quality  occurs  once.  "  Image  seemed  alive  and  trying  to  baf- 
fle me.  I  became  very  angry  and  determined  to  get  ahead  of  it.  It 
danced  up  and  down,  to  and  fro,  and  I  tried  to  make  it  keep  the  place 
assigned  to  it." 

(A).  (l)  Fluctuation  in  intensity,  even  entailing  complete  disap- 
pearance of  tbe  image  is  reported  at  four  seconds  interval,  and  la 
characteristic  of  all  longer  intervals,  though  the  image-less  gaps  are 
not  common  till  the  intervals  of  15  seconds  and  longer.  (2)  The 
fluctuations  may  be  regular,  coincident  with  breathing,  or  quite 
irregular.  (3)  The  support  of  the  image  by  various  muscular  strains 
begins  at  the  two-seconds  interval,  and  is  a  feature  of  all  the  other 
periods.     (But  see  below,  6). 

"  Held  breath  throughout  interval  "  (two  seconds).  "  Contraction 
in  my  throat,  as  if  getting  the  pitch  by  singing,  seem  to  steady  the 
image."  "  Great  strain  around  eyes  to  retain  image."  "Shook  my 
head  to  keep  out  distracting  thoughts."  "Im^e  disappears  when  I 
exhale.  I  sometimes  '  catch  '  it  by  inhaling  quickly  ana  holding  my 
breath." 

(4)  The  anditory  image  may  fluctuate  independently  of  its  visual 
and  other  concomitants,  or  they  may  vary  together. 

"  Image  spatial  and  auditory.  Took  a  definite  position  and  stayed 
there,  though  the  auditory  image  often  faded  away  completely." 
"The  spatial  setting  of  the  image  grew  larger  and  smaller  each  time 
the  auditory  element  varied." 

(c).  Variation  in  clearness  is  rarely  noted,  with  the  exception  of 
obscurations  of  pitch,  when  a  tendency  to  flat  is  suspected. 

6.  Relation  of  the  image  to  V. 

(a)  The  sounding  of  V  (i)  usually  recalls  the  image  ;  rarely  it  (2) 
exercises  an  unfavorable  effect  upon  it. 

(i)  "  Nearly  lost  image,  but  it  came  back  all  right  after  V  ceased." 
A  rather  peculiar  recovery,  in  which  the  reliability  of  the  image  thus 
gained  may  be  doubted,  is  the  following:  ''Lost  image  entirely 
after  about  three  seconds,  and  did  not  recover  it  again  till  after  V  had 
come.  All  through  the  interval  I  sat  relaxed,  but  confident  that  the 
image  would  come  back."  (30  seconds,  D  =  —  8,  judgment  '  higher'). 
(2)  "Retained  image,  but  was  unable  to  decide  between  '  plus '  or 
'equal '  because  I  lost  the  image  too  soon  after  V  sounded  to  be  able 
to  compare." 

Observer  F. 

1 .  The  standard  never  arouses  associative  phenomena  ;  there  is  only 
an  occasional  unpleasantness  at  'reedy  '  clangs. 

2.  No  mention  is  made  of  an  interval  after  N  free  from  an  image,  but 
the  image  is  said  to  be  weak  just  after  N,  then  "  budding  out." 

3.  The  timbre  of  the  image  is  indifferently  that  of  the  tonometer  or 
vocal.  /* says  he  can  think  tones  vocally  beyond  the  range  of  his 
voice. 

4.  Tbe  localization  is  usually  in  the  left  ear,  less  often  within  the 
head,  occasionally  over  the  tonometer  or  directly  in  front ;  it  may  shift 
during  the  interval. 

"  Vaguely  somewhere  on  the  wall."  "  Location  in  head  through  the 
interval,  then,  expecting  V,  it  changed  to  my  left  ear." 
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5-  VviKtiMi  in  the  tmacr. 

(«)  QmaliutiTc  Tamtioa  t«  rtrj  comnoa.  aad  ftlway*  ia  Om  (onn 
«f  a  ttadcncy  to  flmt. 

"  TcadcBcy  lo  ftat  resisted  bjr  eAort.  Teadcacy  camcd  br  tlie  pres- 
etted of  m  aanber  of  lower  UUmI  tOMfcs  iaay  ■Jlill  "  "  Imsge  (Uttcd 
■t  Icsst  ball  ui  octave ;  it  was  ■  rocaJ  tm^c  rarytag  with  the  po^itioa 
of  SIT  aioDtb.  ttiroai.  etc.''     "  Attempted  to  rrpiscc  tbc  loM  iinax«  by 

*  sbdiag  the  tcaJe:'  tbo^Kht  I  r«cof;iu«cd  it  when  I  caau  u>  it-"  "  The 
taadcacy  of  tbc  pitcb  to  flat  was  mmrked  by  a  fteliog  tbat  tbe  anudca 
of  the  bead  wrrr  lieiog  rvUxed." 

(^)  A  carioa*  bat  (r«qaeat  rvport  was  that  of  the  presence  of  aa 
"  tacoojctooa  tooe."  Tbb  nuj  be  tatcxprctcd  as  aa  *  arg^tut  Mt  *  of 
some  sort.* 

We  sball  sec  Utrr  tbat  ft  jadjimeatt  aboaad  ta  'notor  *  deiaeBtB. 
Tbe  "  aacoBScioffis  toac"  is  ibe   persis'.cDce   ia  coaaoonascas  of  the 

*  feci '  of  tbe  place  of  the  tone  wbea  ajI  aadttory  feaiarc*  are  lacktcig. 
"  laiay  good  tor  baJf  tbc  interral  1.40  sees.):  tbea  whi!c  tbe  rasage 
■Mica  to  last,  ao  tone  was  to  be  found."  "Imafc  seenicd  to  lapae 
befcre  V.  yet  tbe  sease  of  suaio  in  aiy  left  car  coatioaed,  bctag 
iactcased  at  V."     (jBdKaicaL//vj.  comet.) 

(A)  -F"*  laiagEj  were  for  tbe  a>a«t  part  of  bat  "  fair  "  strcscth.  Tbey 
trilad  to  floctaatc  irrc^larly,  aad  la  istenals  bcyood  to  ■ecocdi  to 
l^ae  eatirely  for  coasidcrabic  leoctbs  of  tiaw.  Tbey  wccc  replaced 
bjr  "  will  power  "  geaamUj.  thotcffa  sottJMca  tbia  is  aaalysad  fata 
**  Mraias  la  tbe  tbroat."  cspeaaUy  if  tbc  iaage  be  of  vocal  timbre. 

(r)  Tbe  inafc  was  very  oftca  ra^ae  evea  wbea  of  fair  intensity. 
Clcaa-cat  iai^rs  wen  tbc  cxccptioD  at  all  iaterrals. 

6.  Bclatioa  of  tbc  iaugc  to  V. 

A.  toattange  may  retora  at  the  setnalof  tbcbtilowabcfbre  V.  Mora 

oftca  tbc  snw^dmg  of  T  caaasj  tbc  taaca  to  disappear. 

"  Image  owdcd  oat  of  BaitiaMaija  by  tanti^  tbe  axteatioa  to 
V."  Ia  oac  lenes  A'ceotracted  tbc  babit  of  lettt^  tbe  iaace  go  ialo 
**  paaeiac  atteatiott.**  ia  order  to  bava  Ua  "acsire  attrati—  **  raady 
for  tbc  co^ag  leimalas^ 


X  caaae*  slnio  aad  preasare 


I  eboak  the  bean,  afcctj<t. 


Tcartioaa  or  aMociatBons. 

Low  taaca  are  aatloraily  pleasaat.  aad  are  fsnber  described  as  b%, 

n>«a-i.  (Uliag  tbe  ear  paasagi  ■  .   high  taacs  arc  aailocmly  aapleaaaal. 

hm.  pcDctiatiajt.     There  are  twotettaacea  of  yjaaaliaatiew :    "  After 

w*s  givra.  a  ptctorc  of  the  toaa— etc*  aad  of  a  maafeal  reed  came 

a  and  I  saw  the  soaad  cose  from  a  reed  ia  the  box."   "  N  aroated  a 

aaal-aadhrvT  ideas  of  a  loag.  laaky  *  co-cd  *  wnh  a  tokc  like   this 

molB»   ihir:    .:sd -frmttdr^-'    ■    VeHial  aaaociatteM  are :    "  Ukc  tbe 

aad  of  :i:-  .iV.er  I  '"     "  L't*-  tbc  soaad  H  sade  ta  tbe  appcr   aad 

ck  vmrt  11}  the  oMHttb  by  a  fcaialc  vatM.**    The  suaia  aad  prusati. 

Fbnsiao.  :  nrnhaM-  *ju«utth»a  af  amlp  and  «aB.adi«stTiM  mada 

a  aa  Jspaas^  effect  wttbia  the  fc*ad  aa  U  aa^edu,,  were  laude 
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trjiag  to  force  out  the  forehead."    "  N  produced  a  quiver  of  sensation 
around  and  above  each  ear«" 

2.  No  mention  is  made  of  an  imageleas  gap  directly  after  N. 

3.  The  timbre  of  the  image  is  either  that  of  the  tonometer  or  of  L'B 
own  voice,  natural  or  falsetto. 

(Standard  a  is  said  several  times  to  be  so  low  as  to  be  imaged  in 
terms  of  bis  natural  voice,  but  this  is  obviously  impossible  since  its 
frequency  is  612  vibs.)  Images  beginning  in  the  reed  timbre  usually 
become  vocal  if  a  strong  effort  is  made  to  hold  them  in  consciousness. 

4-  The  image  is  variously  localized,  in  the  bead,  in  both  ears,  jaat 
outside  the  ear,  at  the  tonomoter,  or  nowhere. 

The  localizations  at  the  tonometer  have  some  significance  because 
the  standards  are  placed  there  in  strata,  a  being  invariably  near 
the  floor,  g  being  invariably  near  the  ceiling,  the  other  clangs  dis- 
posed with  less  exactness  between  these  two.  As  will  be  seen,  this 
spacing  plays  a  subsidiary  part  in  the  judgment  consciousness.  L 
occasionally  converts  intensity  into  distance,  ».  e.,  a  "waning  "  image 
seems  "  to  wander  off,  far  away." 

5.  Variation  in  the  image. 

(a).  Qualitative  variation  is  but  three  times  mentioned,  always  taking 
the  form  of  a  tendency  to  flat. 

(i).  Iv's  images  are  reported  to  be  exceptionally  good.*  Fluctuation 
is  not  reported  until  the  20  second  interval.  At  30  seconds  the  waning 
of  the  image  is  quite  noticeable,  but  it  rarely  goes  entirely,  and  can  be 
recovered  by  imagining  it  as  hummed  by  the  voice.  Even  at408econd8 
the  image  may  persist  through  the  interval  without  active  effort  to 
retain  it. 

(ff).  Obscuration  was  not  differentiated  from  lessened  intensity. 

Observer  Wh. 

1.  At  N  the  breath  is  held;  associations,  always  auditory -verbal, 
are  often  aroused,  and,  with  certain  high  notes,  anral  sensations,  de- 
scribed as  a  sort  of  reflex  pull,  are  prominent.  At  the  sounding  of 
the  bellows  for  V  there  is  a  "  peculiar  feeling  of  excitement  and  ex- 
pectation all  over,"  and  a  tendency  to  call  up  the  image  as  vividly  as 
possible. 

Examples  are:  standard  e:  "Verbal  association,  'peep,'  clear, 
piping,  pleasant,  easy  to  keep  as  an  image."^  Standard  a,  "  A  nasal, 
'blowy,' clang:  thought  of  my  nose.""     "Verbal,  'that'sa.'" 

2.  The  image  "wells  up"  or  forms  itself  at  from  %  to  2  seconds 
after  the  cessation  of  N. 

3.  The  prevailing  timbre  is  that  of  the  tonometer,  but  it  may  be 
vocal,  or  part  vocal  and  part  tonometer,  and  it  may  shift  during  an 
interval. 

"Kept  image  clear  aud  steady  by  making  it  vocal  timbre,  uQt  actually 

1  Obviously  these  estimates  are  baaed  upon  a  aablective  standard  of  excellence.  It 
■eems  likely,  for  iastaoce,  that  L  overestimates,  while  /^underestimates,  the  worth 
of  his  imnees. 

■It  is  of  interest  to  note  that  tbla  preference  for  ; and  distaste  for  a  arc  exactly 
opposite  to  tbe  attitude  of  L. 
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time  to  fully  "mature."  At  four  secoDda  it  is  steady  after  it  has  ma- 
tured, and  does  not  need  to  be  actively  forced.  At  six  seconds  general 
attention  strains  appear,  composed  of  sensations  set  up  by  contraction 
of  the  pharynx,  of  the  arms,  and  by  alterations  in  breathing  which  is 
irregular  and  shallow.     There  may  be  a  gap  withont  image. 

"  Heard  image  sound,  stop,  start,  etc.,  twice,  an  exact  repetition  of 
the  sounding  of  N." 

No  image  persists  through  lo  seconds  withont  fluctuation.  Usually 
thereareeithertwoorthreewavesorperiodsof  intensity,  the  image  being 
strengthened  at  each  expiration.'  Keen  attention  to  N  is  a  prerequi- 
site for  a  good  image  for  this  period.  At  30  seconds,  the  image  is  pre- 
carious, it  suffers  from  the  slightest  distraction,  central  or  peripheral, 
demands  argent  attention,  is  subject  to  lapses  and  to  qualitative  obscn- 
ration  by  the  appearance  of  other  pitches.  At  40  seconds,  it  Is  always 
nnreliable  at  the  end,  and  usually  gone  entirely.  To  hold  it  in  fair 
intensity  for  60  seconds  is  almost  impossible ;  any  relaxation  kills  it. 

(d).  Clearness.  Variations  in  clearness  are  indicated  closely  par- 
allel to  those  in  intensity.  The  qualitative  uncertainty  occasioned  by 
the  presence  of  secondary  pitches  may  also  be  regarded  as  a  loss  in 
clearness.  Clearness  may  be  recovered  when  lost,  as  well  as  inten- 
sity; tf.^.: 

"Slight  uncertainty  of  pitch  for  awhile,  then  it  cleared  up"  (15 
sees.).     "Got  clearer  toward  the  end  of  the  interval"  (6  sees.). 

Several  times  artificial  devices  are  nsed  to  enhance  the  clearness,  e.g'. 

"At  about  the  tenth  second,  I  tried  to  see  if  I  had  the  image  clearly 
by  imaging  a  lower  tone  as  if  on  the  tonometer,  and  seeing  if  I  could  tell 
the  difference.  I  wanted  to  make  sure  that  the  image  had  some  deter- 
minateness." 

6.  Relation  of  the  im^e  to  N.  A  good  image  depends  on  keen 
attention  to  N.  If  for  any  reason,  N  is  somewhat  faint,  the  image  may 
yet  be  steady  and  clear,  though  faint. 

B.    The  Process  of  Judgment. 

The  atialysis  of  the  judgment  consciousness  is  a  matter  of 
some  difficulty.  The  reason  is  to  be  found  in  f  i)  its  complex- 
ity, (2)  its  rapidity,  and  (3)  in  the  close  combination  of  the 
essential  with  the  many  unessential  features  of  the  process. 

Observer  M. 

The  following  statements  indicate  the  nature  of  APs  judgments. 

I.  Terms:  The  judgments  may,  for  convenience  sake,  be  grouped 
under  a  number  of  headings,  althongh  it  is  to  be  remembered  that  no 
hard  and  fast  lines  can  be  drawn  and  that  exact  rubrication  is  not 
always  possible. 

1  This  is  very  commonly  reported,  e.  g.  "  Pharynireal  contraction t  at  etch  expira- 
tion seem  to  be  the  natural  sort  of  Innervation  by  whicb  to  attend  to  tones."  Later, 
however,  ffA  says  "it  is  perhaps  partly  accidental  because,  by  taking  thought  I 
can  make  the  intensity  Increase  at  each  Inspiration,  and,  furthermore,  the  image 
often  fluctuates  independently  of  breathing."  (y.  ttae  "  inaere  Slngen,"  mentioned 
by  Stumpf,  op  cit.,  I.  176-7. 


WHIPPI^ : 


(d).  Kxclosivcly  tonml.  This  type  is  very  rare,  and  foond  ia'tfmal* 
ludKtDenls  only. 

{6).     Auditory 'Viantkl,  more  freqacnt. 

"  V  ftccRied  to  fill  the  place  occnpied  by  N  aad  to  be  a  repetitioo 
'  out  loud  •  of  my  Image."     This  type  is  closely  allied  to 

{£).  A Qditory* visual-motor,  in  which,  the  '  placing '  is  more  em- 
phatic. 

•'  Tmaec  just  appearing  when  V  came  and  perfecled  it.  for  they 
'  mel-ied  '  >  perfectly."  "  Seems  to  be  an  auditory  placing  together  of 
the  toues  an  one  would  place  two  stick*  side  by  side."  "'  V  higher  in 
auditory  scale  ;  feelioK  of  actually  placing  it  there.'* 

((/).  Visual. motor,  in  which  the  auditory  element  is  practically 
negligible.    '•  I  placed  the  notes  TJaaally  in  a  ladder  scale."* 

"  V  fffll  in  place  visually  just  below  N."  "  I  could  sre  the  compar- 
ison. Judgment  baaed  on  this  visual  freliug,  coupled  with  strain  in 
the  forehead."  ■■  N  was  high  up  iu  my  visual  scale  (ladder).  V  took 
its  place  below  N  at  once.  Judgment  was  Tisaal  and  immediate. 
I*ater  came  the  auditory  verbal  formulation,  '  lowtrJ'  " 

(#).     Purely  visual,  rare. 

*'  N  caused  a  peculiar  feeling  as  if  something  dark  were  pressioK  on 
my  eyes;  at  the  eotiniling  of  V,  it  was  lifted,  and  n  slightly  bine, 
bright  gray  appeared.  Knew  at  once  that  it  was '^/nx.' "  "Veryli|fbt 
blue  color  with  N.  Judgment  made  by  comparing  this  color  wttli 
what  might  be  the  color  of  V." 

CX).     Auditory-motor,  rare. 

"Judgment  made  by  direct  comparison  of  tones,  aided  by  muscular 
•train  in  throat." 

Or)-  Purely  motor  (strain  sensations,  nsuAlly  of  eye  or  scalp  moa- 
dea).    . 

"Although  1  saw  nothing,  I  was  comparing  visually."  "Eyes 
dropped  on  X.  raised  on  V.  Made  an  easy  and  certain  judgment  of 
*fiims."'  "Immediate  judjjmeut,  for  at  V  there  was  a  alight  movement 
of  the  eyes  as  though  placing  one  object  below  another." 

;A).     Affective  (always  with  other  elements). 

"  FeL-ling  of  '  meldiug  '  of  tones.  PlenMnt  feeling  as  though  some- 
thing wiTC  satisfied." 

(3).     Dependence  of  judgment  upon  the  image. 

a)  The  presence  of  a  satisfactory  image  nsnally  favors  the  decis- 
ion, but  (.6)  with  the  longer  intervals,  'certain'  judgments  are  made 
when  no  image  is  present,  and.  on  the  other  hand,  (r)  the  presence  of 
a  good  image  docs  not  guarantee  a  satisfactory  judgment. 

Illustrations  are  :  "Judgment  not  immediate,  but  almost  so.  Image 
entirely  gone  [60  sees.],  yet  V  seemed  certainly  lower"  (correct). 
"  Best  image  I  have  had  yet  (20  sees,  interval),  hat  V  weakened  and 
destroyed  it.  Judgment  immediate,  but  uncertain  [and  wrong];  rccon* 
aideration  did  not  make  it  certain." 

3.  Speed  of  judgmeut. 

(a).  The  majority  of  APb  judgments  are  immediate,  r.  e.,  made  with- 


I A  word  coinc<1  bv  .*/  to  txjtret*  Ifae   rc«llii|[  of     fynal'  )udj[ineiit«.     11  Is.  she 
r;  aolrxBclly  eitlier  '  weMtd"  or  "  iiielled."  but  b«lweeo  the  two. 
Tbis  It  >u  early  a  nil  a  vciy  tirvvatetU  ij'iic.   It  is  (ouud.  cxccpllagln  a  fcwcaSM, 


lav*.  aolrxBclly  eitlier  '  weMtd"  or  "  iiielled."  but  b«lweeo  the  two. 

■Tbis  It  >u  early  ani)  a  vi 
with  judgmenU  ol '  Aigkrr'  or  '  lowtr'  aa\y. 
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out  conscions  comparison  (decided  always  before  V  has  ceased  sound- 
ing,  one  second).  The  image  may  be  present  or  not.  The  greater  part 
or  73%  of  the  immediate  jadgmenta  are  correct.  This  type  prevails 
when  D=o,  68%  of  the  judgments  then  being  immediate.' 

(6).  (i)  Conscions  comparison,  i.  e.,  the  voluntary  relating  of  the 
image  of  N  to  the  image  of  V  after  V  ceases,  is  less  frequent  on  the 
whole,  but  it  is  more  frequent  when  D  =  i  8,  57%  of  these  tests  being 
judged  by  comparison.  (2)  Judgments  involving  comparison  are 
oftener  wrong  than  right.  (3)  Comparison  is  a  clamsy  device,  used 
in  cases  of  doubt. 

"V  different  from  N,  but  couldn't  tell  the  direction,  so  I  finally 
decided  by  trying  to  recall  both  tones." 

(f).  Judgments  in  which  the  decision  is  reversed  or  debated  are 
not  uncommon.  There  is  an  immediate  judgment,  then  indecision 
followed  by  laborious  comparison,  and  usually  by  a  change  of  judg- 
ment. It  is  especially  interesting  to  note  that  in  three-fourths  of  these 
cases  the  first  'immediate  *  reaction  is  correct. 

4.  Certainty  of  judgment.'  In  269  cases  W  reports  195  'certain* 
judgments.  Of  these  the  majority  (127)  are  correct.  On  the  other 
hand,  of  the  74  '  uncertain  '  judgments,  the  majority  (46)  are  wrong. 
The  certain  judgments  are  distributed  thus:  when  D=c,  72 ;  when 
D  =  +  8,  59  ;  when  D  =  —  8,  64. 

5.  Judgments  of  difference  without  knowledge  of  the  direction  of 
the  difference  are  quite  common.*  They  are,  for  the  most  part,  re- 
corded only  when  V  really  differed  from  N.  The  judgment  '  different ' 
seems  to  be  more  easily  and  more  quickly  aroused  than  the  judgment 
'  higher  '  or  that  of  '  lower.' 

"  My  judgment  of  difference  was  immediate,  but  that  of  thedirection 
was  later  and  quite  slow." 

Observer  IV. 

I.  Terms, 

(a).  Exclusively  tonal,  (i)  Qualitative.  This  is  the  typical  form 
of  judgment  for  W.  It  is  usually  characterized  by  deliberate  com- 
parison of  memory  images  of  both  tones. 

"  When  V  came  I  listened  to  it,  then  heard  the  first  (N)  again,  and 
then  judged  the  secondlowerbycomparingthetwoimages."  "  Seemed 
toidentifyV  with  N  auditorily."  "Judged  in  tones  and  then  translated 
into  words."  This  form  occurs  also  when  D  differs  from  N,  in  con- 
trast with  the  case  of  M.  "  V  seemed  to  run  in  on  image,  and  there  was 
a  change." 

(2).  Auditory  judgments  are  occasionally  based  upon  the  intensity 
instead  of  the  quality  of  V. 

For  example  ;  at  60  seconds  standard  e  was  given  both  as  N  and  V. 
ff's  judgment  was   '  lower.'     "  No  image  left,  but  when  V  came  it 

'  Thi^se  facts  correlate  well  with  the  further  fact  that  for  ^tbere  are  more  riffht 
caseH  whcQ  D  ^  o  ihau  when  D  ^  ±  8. 

•  for  further  distcu.ision  see  pp.  445-6. 

1  Reported  also  by  Wolfe  and  by  Angell  and  HarwDod  and  by  Preyer  (Stumpf,  o^. 
it..  I,3i3). 
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^fut  appccrcd  to  me  that  it  «*f  lower  than  tbe  fint  by  fMlinf  man 

tntciue."' 

(3).  V'ft  onmusicftlnfrM  Is  well  exemplified  I7  the  fact  that  be  i» 
often  Doable  to  di0er*atjate  qnalttr  froa  timbffc,  and  tlui,  acxnnl- 
insly-  lu^  nomben  of  decUioDa  arc  baaed  vpoa  wbaX  he  tcriBS 
a  di0creocc  in  timbre. 

We  have  already  mentioned  that  the  reeds  naed  were  csrcfniljr  »e- 
lected  to  avoid  any  snch  differences,  bat  conrincing  proof  of  the  &ab- 
fectire  nature  of  t'hi«  alleKed  distinction  i«  sflonlcd  br  the  fact  that  in 
Ibe  caaea  when  D-o.  If  ireqaently  reports  '•and  more  reedy."  and 
•gain  in  the  repetition  of  the  «ame  standard  and  variaUc  (f.  g.,  «  and 
a — 8),  the  report  ta  once,  "first  clearer,"  and  agaii),  "  firyt  iDOte 
reedy."  It  t*  likewise  impo«Mble  to  sec  anr  uniform  connection  be- 
tween Jf 'a  estimate  of  the  timbre  And  bis  decision.  To  be  tnrc.  be 
aaya  once  "  2nd  had  that  reedy  qoality  more  and,  hence.  i»  lowtr," 
bnt  on  the  tarae  day  he  malcea  seTeraf  jtadgmeats  of  '  kig^htr'  when 
the  "  aecond  ta  more  reedy." 

(#).  Andilory-Tianal.  bnt  (nnlike  Jf'a)  with  tbc  Ttsoal  femlvrca 
•abordinatc  and  tneascotial. 

"Almost  alwava  ( 0  when  f  jndee  I  ▼isnalttc  the  tonometer  and 
bellows."     "  Deliberately  compared,  and  saw  keys  of  a  piano." 

(e).   ffhaa  no  risoal-motor  or  pnrcly  visnal  jadgmcnta. 

(rf).  Anditory-motor.  rare. 

"]  know  howthesonodssound  exactly  (?).  bnt  jnst  can't  say  whether 
it  abould  be  '  fitus  '  or  '  mimms.*   I  tried  to  determine  by  artkalating." 

(^).     Motor. 

Both  N  and  V  often  occasioned  a  "  twitch  in  the  ear."  n-' thinks 
these  sometimes  influence  his  judgment ;  if  tbc  second  twitch  were 
stronger  be  would  certainly  say  'higher.* 

A  *OTi  of  organic  ba.sis  of  judgment  is  once  or  twice  found. 

"  At  N  fell  a  nervous  feeling  go  through  my  whole  body.  When  V 
came  I  said  it  did  not  feel  at  all  like  the  first.  I  think  I  compared  the 
leelings." 

(/;.  Affectirc. 

A  sinKle  doubtful  use  of  the  aCfectire  reaction  as  a  basis  for  jndg- 
meut  is  this.  "  N  caused  a  twitch  in  my  ear.  V  sounded  better  and 
softer  to  the  ear,  so  I  at  once  judged  '  lower.'  "  This  instance  may  be, 
perhaps,  rrducetl  largely  to  intensity.  Like  .V,  tV  Is  mo&t  pleased  by 
*  certain '  judgments,  bat,  since  most  of  his  certaia  judgments  are 
based  upon  a  process  of  compariiutii.  he  docs  not  report  that  pleasure 
in  quick,  flash>like  judgnients  which  we  have  notea  in  the  case  of  J/. 

a.  Dependence  of  the  judgment  npon  the  image. 

The  doubtfulness  of  ff  s  estimate  of  his  images  makes  this  point  dif- 
ficult, but  it  is  safe  to  say  that  (a)  judgments  may  be  formed  after  the 
image-lefts  two  second  interval,  though  possibly  the  image  does  get 
formulated  in  the  judgment,  and  that  {6}  judgments  made  by  suddea 
impreastoD,  without  the  presence  of  any  image,  are  quite  rare. 

Wc  hare  already  seen  thAt   the   auditory  excellence   of   the   image 


■  II  it  ptobcble  thsl  ibU  error  of  mistaklnn  lhciitlrn>lt;  of  V,  as  compntcd  irith  the 

RtTHmfv^Tr*)  H*«Ti*iiy  of  N,  Bi  SD  tnd^x  of    ' 


»c«MiBl»fotlhc   pwBliar 

lit  in  IhF  latiK«rc  lulcrviit*.  '  jC-,  loool  of  n  ca«»  it  out   Blttinc 


■lamfr' 

Unft  ol  riii!.  .i:-)i:iTi 

ll«r<   uiiaiu    !,.   Tiiiltntc   BKniimt  WoHe'i  apprsl   to  Xhc  1c»»ened   Joleorilyof   u»e 

Ituagc  (Lsa  uuTcc  ut  itu  error  B 4-.     (Note our  picrlous  diMSUioD.  p.  — .) 
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reported  is  probably  questionable.  The  following  is  an  instance : 
"  Pell  to  noticing  a  twitch  in  my  throat,  and  thus  lost  the  imare,  and 
then  the  image  got  lost  in  a  song,  but  at  the  judgment  I  had  both 
tones  (N  and  V)  in  my  head  to  compare."     (60  sees.) 

3.  Speed  of  judgment.  It  is  difficult  to  classify  IV's  judgments  on 
the  basis  of  speed, 

(a).  When  D  =  ^8,  it  is  usual  to  have  a  quick  judgment  of  differ- 
ence, and  a  slow  one  of  direction. 

(^).  Really  immediate,  flaah-Itke  judgments  are  very  rare. 

Bven  in  his  so-called  '  quick '  judgments  JV  compares  the  two 
images.     Thus  F^  differs  from  Afin  every  point  under  this  rubric. 

(f)  Outside  of  the  hesitancy  in  assigning  the  direction  of  a  differ- 
ence, just  mentioned,  the  chief  debated  judgments  waver  between 
*  equal  ^  and  ^  lower.'' 

An  example  of  a  less  frequent  class  is  the  following :  "  I  said 
quickly  '  this  is  plus  or  equal,*  and  then  reasoned  that  saying  equal 
was  only  because  they  seemed  almost  equal,  but  that  V  was  really  a 
little  higher.    This  all  quick.     Had  images  of  both  to  compare." 

4.  Certainty  of  judgment.  W  has  less  '  assurance  '^  than  M,  yet  the 
majority  of  his  judgments  are  'certain.'  Contrary  to  M,  his  assur- 
ance is  greater  when  D  =  i  8  than  when  D  =  o.  The  majority  (59%)  of 
the  certain  judgments  are  correct ;  the  majority  (58%)  of  the  uncer- 
tain are  wrong.  Uncertainty  increased  markedly  after  the  15  seconds 
interval. 

5.  Judgments  of  difference  without  knowledge  of  its  direction  are 
extremely  common  when  D  is  8,  even  with  the  short  intervals. 

Instances  have  already  been  noted.  J^snggests  that  this  maybe 
due  in  part  to  a  confusion  of  the  two  images  while  they  are  being  com- 
pared. "Compared  the  tones,  knew  they  were  different,  but  had 
trouble  in  deciding  which  was  high  and  which  low." 

Observer  S. 

I.   Terms. 

(a).  Tonal,  very  frequent,  especially  in  long  intervals,  with  all 
forms  of  D, 

"  Convinced  myself  of  the  ' plusness  '  of  V  because  it  did  not  seem 
to  harmonize  with  N."  "Thought  of  scales  at*  I  had  heard  them 
sung,  and  this  seemed  like  the  interval  c-b  as  one  sings  down  the 
scale,  and  so  I  judged  V  lower"  (D  =  o).  "  ^^bo/ judgments  usually 
seem  to  chord  or  harmonize  tonally." 

(i).  Auditory-visual,  infrequent. 

(c).  Visual,  not  common. 

"N  caused  pale  bluish-green,  and  V  was  the  same.  Recognized 
equality  by  color."  "  Heliotrope  patches  all  through  image  and  In- 
terval. These  were  reinforced  by  V,  so  said  '  equal.'  "  By  the  addition 
of  the  place  relations  this  type  merges  into  (rf). 

(d).  Visual-motor. 

"N  had  a  certain  definite  length,  breadth  and  thickness,  and  V 
seemed  to  tit  over  it."     "  Image  seemed  like  a  horizontal  line,  and  V 

'Assurnnce  is  measured  by  the  number  of  timea  '  certain '!■  recorded,  without 
heed  to  the  correctness  of  the  decislont. 
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(«>.  Tbc  l«ffxe  ta^ortty  o(  5*»  ja^g—ali  aufce  ■« 
akbcr  ia  itt  aadicoiy  (am.  or,  leas  oftn,  m  ita  viaaal 
Uaca,  color,  etc).  Coarcnclj.  the  lack  of  tbe  toaal  in 
BB«t  daata^.' 

"  BcJd  ftcatUI  po«ition  of  the  ii 
WImb  V  CASK  1  cooM  make  oo 
vfaUc  mj  image  «as  <mlj  cpatial.' 

(^).   Oalj  a   MBglc   inktaocc  of 
reported,  and  that  felt  aDccrtain- 

**  Jwdcmciit  aa  ttDpceatioii.  not  a  dcetsioa-"     On  tbc  otbcr  fcasd. 

ff).  Oecanosalljr  a  good  iau^cc  may  be  preseot  withovt  msiuiac  a 

dccisioa. 

"Good  attnitioB,  and  aood  nu^>  bat  1  sUBply  covld  sot  make  Bp 
my  alad  betwcra  '  r^m*T*  or  ' dtfferemi.'  " 

y.  SfMcd  of  jadgmeol. 

It  ia  alnKHt  oselew  to  speak  here  of  the  speed  of  ^s  iod^Beats, 
for  aafortmaatdy  oalj  109  oat  of  170  leau  contain  tbc  iazrocpectfre 
iadicsSfams  required.  Of  tboec  reported,  bowcrcr.  it  maj  be  said  that 
(a)  iligbtly  more  jodgmeotA  are  compared  tbaa  immediate,  and 
(^}  tbc  aujoritr  of  the  immediate  jodgmcots  are  correct  while  the 
m^lfiKitj  of  the  slower,  compared,  arc  incorrect,  (c)  A  sort  of  com- 
partKm  coupled  with  the  method  of  exclasioo  t*  a  cvrioas  featore  of 
^'s  jadgmects.  With  0= — 8  it  is  so  (reqocnt  as  to  be  the  rale  rmtber 
than  the  exceptioa.     Almoat  alwajTs  the  resolt  i»  correct. 

"  Compared  tbc  images  aeveral  times.  I>ccided  ihey  were  oot  e^mai. 
aad  V  wss  not  higher.  }»tncK  it  mnsi  he  loa.fr."  "  Always  have  troD- 
blc  with  the  '  minus  '  Joilgixients,  and  hsTc  to  argue  them  oat." 

(if}.  Aoolber  very  common  and  pecnttar  featnre  with  5'  ia  the  com- 
pariM>n  of  the  feeling  of  the  prrscnt  relation  of  N  and  V  with  that  ol 
•OBke  jHst  previotts  test  or  tests.  This  U  a  part  of  the  many  scheme! 
fiiagfng  deaeeading  scale,  -w-isaajiriag  piano  keys  and  «c«le.  etc.)  ased 
to  k*«p  the  raUgorica  '  e^uai.'  '  higher,'  '  lower'  distinct,  for  owing 
to  her  nomusical  natofc  S  ba*  apparently  00  deeply  ingrained  *  feel ' 
for  these  relations. 


•  5»#  muMlt-tlT*  re.»ll*  which  .re  rxlrtm^Iy  poot    "1^^^*'*  W  poor  «, 
«.?rt\XLUioor-ri.«tliai.to.poortoa-I  memory-      <-/ «*«Vl.«*  «„  I.  *v 
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B^amples  arc:  "Alter  recognizing  a  diKerence,  I  said  '  minus,'  io- 
fluenctd  by  my  two  previous  judgments  of  minus."  "JndKineiil  slow  ; 
thought  first  that  the  two  were  equal.  Then  thought  uf  test  a  (third 
befori?  this),  and  compared  the  two  iinpre«aiotis  (of  4  and  5).  Then  dc 
cided  that  V  was  higher.'"  "  This  combination  felt  diSercnt  from  the 
preceding  teat  ('  equal'),  and  felt  high  rather  thati  low,  hence  'plus  '  " 
Ccorrecl). 

4.  Certainty  of  jndgment.  (a)  The  axnoont  of  certainty  was  re- 
corded in  but  232  of  the  170  teats.  Slightly  more  than  half  (laS)are 
'certain.'  The  majority  of  these  C76)  are  correct.  The  objective  ac- 
curacy of  the  'uncertain'  judgments  differs  from  the  results  of  the 
other  observers  iu  that  more,  though  but  very  slightly  more,  are  cor- 
rect than  incorrect  (53  correct  out  of  104  aacertaia). 

If  we  ask  the  reason  for  this,  it  is  easily  found  in  the  method  of 
making  '  minus'  judgments  just  mentioned.  The  figures  show  that 
when  D  ^  —  8,  the  majority  of  the  '  certain  '  ludgmcnts  arc  wrong,  and 
the  majority  of  the  uncertain  judgments  are  right-  S  makes  many  of 
her  'miHus'  fudgments  by  the  method  of  argument  and  exclusion; 
they  are  troublesome,  hence  uncertain,  but  they  arc  oftener  right  than 
wrong.  Omittttig  these  peculiarly  conslrncted  'miuua'  decisions,  the 
conclusions  found  for  the  other  observers  holld  good  for  5*. 

{b)  An  interesting  feature  with  this  subject  is  the  fact  that  writtog 
down  the  judgment,  or  repeating  the  tonal  iuterva!  several  times, 
often  brings  on  a  feeling  of  certainty  which  was  not  present  when  the 
jndgnient  was  maile. 

"Thought  this  interval  (tonal)  did  not  seem  exactly  like  the  pre- 
vious one  f  D  =» +8.  judgmi^Dl  *  wiottJ  *).  Reflected  thai  this  tuigbt, 
however,  be  right,  my  previous  judgment  wrong,  so  gave  the  judg- 
ment '  minus.'  (D  was  o.)  After  writiojj  it  dowo.  I  felt  very  positive 
that  I  was  right." 

5.  As  with  the  other  observers,  judgments  of  dtflerence  are  more 
quickly  and  more  easily  made  thsu  judgments  of  higher  or  lower. 
This  occurs  only  when  D  is  really  i  8  vibs.  With  S  it  may  eveu  be 
said  that  jodgments  of  higher  or  lower  are.  as  a  rale,  made  only  after 
a  preliminary  assertion  of  difference. 

6.  An  isolated  instance  which  illustrates  the  automatic  nature  of  the 
judgment  consciousness  as  it  is  created  by  the  conditions  of  experi- 
mentation is  afforded  by  ^  who,  while  attending  to  1h>:  image  during 
■  long  interval,  uiecha&ically  passed  a  judgmetit  of  'higher'  when  a 
Street  car  bell  rang  outside  the  building,  very  much  to  her  surprise 
snd  amusement. 

Observer  P. 

I.  Term*.  F'^  judgments  are  of  two  types,  an  auditory  and  s  motor, 
with  or  without  an  auditory  fringe. 

(a).  Auditory.  This  type  is  nlways  found  with  judgment*  of  equal- 
ity. V  is  felt  to  be  simply  a  re-enforcement  of  the  auditory  triAge. 
Auditory-verbal  phrases  such  as  '^That'A  higher"  may  be  present  in 
judgments  of  difference,  but  tbcy  arc  secondary. 

ib).  A  single  instance  of  a  visual  component  in  the  judgment  con- 
sciousness is  the  following : 
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"  Saw  im«ge  u  a  Hoc  is  Uie  space  before  me.  sad  Iben  V  aJ  aaotbcr 
Une  ibootiag  fast  belov  it  whereapoa  Ihe  old  ooe  feded  £roiB  v'"" 
At  the  *anM  tiaie  a  sense  of  relieved  mnscnlar  strain  waa  noted. "_ 
are  inclined  to  class  thi»  nnder  the  motor  type  and  coosider  the  etaaal 
clement  as  the  result  of  some  sogyesiioo  from  the  other  sobyccts  ol 
Tisua]  procIiTities. 

(rV  The  suditorr-motoror  moCortypetsmeaattoembrxcejadg^KtiU 

which  are  cbaractertaed  by  preeaue,  atnufl,  aad  Qeganic  acnaatisas 
aaj  sort  whkh  combine  to  place  the  tooes  spatially  in  a  vacve 
Dcr.    This  trpe  is  always  toand  with  jadgments  of  higher  or  towes. 

Bsamnlc*  are  :  "  Judgment  conditioacd  bj  a  Nwaeaiag  oi  the  mai^ 
cles  (.Bcalp?)  on  the  left  9:de  of  the  bead."  "Baaed  ttpoa  a  farther 
tiebtentai:  of  the  mnMrlesoi  the  ear  already  '  set '  for  the  pitch  of  N-** 
"  Rccoftniiion  a  moving  of  the  baad  apaad  forward."  "  My  'set  of 
the  ear '  Bieao«  not  only  strwia  aeaatCiaas.  bat  also.  apparMtlyt  aa 
expectatiaa  of  a  certain  son  of  pressaxc  A  low  aotc  giVea  a  bcaafl 
doll  prcssare.  a  high  ooe  a  stroager  presMre.  In  a  *//as  '  jadg'SEat 
I  feel  thia  ^aacc."  "iadgmeBtaceavpaaied  by  a  in  mwrr  apwafd 
xa  the  bead." 

s.  Dependeace  of  the  jaJgamU  apoa  the  insgc.  .FfTfiarfTa  aa 
inrgalarity  dificsit  to  »T^p|«B,  lor 

{m )  osaay  jodgateats  arc  passed  casQy  wHbost  the 
aaditory  imigc,  bat 

(A)  often  the  abicBce  of  aa  ins^  predade*  any  attespt  at  a  de- 
ciaioo.  It  May  be  that  in  the  latter  case  whatrvcr  aerfCS  t»  xcprcMSt 
the  imsge  ia  (a)  is  also  gone. 

S-  Speed  of  tadgaseat. 

(aV  Of  the canea  reported  the  aiayaitj  arc  ■■■■iilhli  ■'.  e^  paaaed 
arithia  oae  aecaad  avd  withoat  <c»|MiHna.  Tterc  are  aoa  Mcb  i»- 
staacaa  aad  i4|,  93^  are  correct.    This  type  ia  mom  nmmom  vbea 

(ij  n>IBMiBllii  MfwitienMnetfrn—rT-' — ^-'^  Only  S3 
oatof  4B^ar  STLancamct.  /"  cootraiatea  o«  peartiK  eaae  o<  a 
vcey  daw  4edcioa  ia  wWeh  there  wen  aeewRkdeas.  aa  imi^  a»d  aa 

coaiBajiaaa. 

iMtaacc  of  a  debated 


I   rmilalj  ■fJalg.Mial      te  ■ 

'tkear  US  were  correct.  ^  of  tfc*  <S 

laiaty  «»  greatest  whcaO«'^^' 


tri  •. 


teaac  tafVwaa  b«he€-. 
higWe  ikM  I  %3 


:e<a< 


Z.'ml 


DISCRIMINATION  OF   CLANGS   AND  T0NR8. 


441 


cellcDt  images,  to  be  substantially  all  of  tbe  auditory  type.  Wbeo 
other  elements  are  preseut  they  are  subsidiary. 

(a).  Autlitorj-,  These  judgments  may  be  quick,  bat  they  iavolve  the 
presence  of  the  image  and  a  rapid  observation  of  the  relation  of  V  to 
this  iuidge  as  toual  seusalioDS.  Lu  the  few  cases  reported  in  which  the 
image  was  lacking  jusi  before  V,  L  thinks  that  it  must  have  "  popped 
back  "  atid  thus  entered  the  judgment  process.  Whether  this  is  not 
the  result  of  the  logical  bias  iu  favor  of  comparison  which  we  have 
already  noted  in  L  is  very  doubtful. 

(A).  Auditory -visual  type,  but  once  reported. 

"  Process  of  judgnteut  involved  a  visualization  of  a  pta,no  keyboard. 
Tones  were  seen  to  be  apart,  V  above  N." 

(f).  Auditory-cutaneous  (?>.  /,  often  mentions  that  the  seiisaiion 
around  the  cars,  wbicb  is  external  and  quite  pronouoced,  starts  at  N 
and  gradually  fades  during  the  iuierval.  If  V=  N,  this  sensation  is 
picked  up  or  re-enforced  in  a  noticeable  uianuer  ;  if  V«»  N  ±  8  vibs. 
this  sensation  is  not  intensified.  At  any  rate  it  is  a  secondary  pbe- 
Domenon. 

(rf).  Andilory-motor. 

"There was  a  di-ttiuct  representation  of  V  being  vertically  above  N." 
"  Image  localized  just  outside  the  ear.  Thought,  if  V  Is  the  same,  it 
must  come  right  to  the  same  locality,  and  it  did." 

(f).  Affective  elements  appear  only  as  a  pleasantness  at  judgments 
of  equality,  especially  if  the  toues  were  also  low. 

This  pleasanincBs  may  account  for  the  fact  that  L  makes  the  error 
'  equal  ■  for  'plus'  I7  times  as  against  the  error  '  minus  '  for  ' plui '  4 
times,  and  the  error  -equal '  for  '  minus  '  49  times  as  against  the  error 
'  pius  '  for  '  minus  '  10  times. 

2.  Depenneiicc  of  tlie  judgnienl:  upon  the  image.  As  already  hinted, 
£.'t  judgments  are  unir^ue  in  the  constant  use  of  the  auditory  image, 

An  interestiug  feature  in  this  connection  is  afforded  by  bis  descrip- 
tion of  the  relation  of  the  judgment  and  the  image  in  fairly  long  in- 
tervals Following  N  the  image  of  the  clang  itself  ensues,  first  "  wide" 
(strong),  then  "  narrowing  to  a  point."  "When  the  point  is  almost 
reached  I  renew  the  image,  so  that  it  iswlde  again,  by  executing  some 
imagiuary  bumming  for  a  brief  time.  If  N  comes  when  the  image  is 
'  wiiie,'  judgment  is  easy,  otherwise  more  difficult."' 

3.  Speed  of  judgment.  Data  sufficient  for  numerical  results  are 
lacking.  At  first  L  insisted  upon  deliberate  comparison.  Later  he 
reported  many  rapid  judgments,  always  auditory  and  with  the  pres- 
ence of  the  image ;  the  deliberative  jadgments' being  exhibited  only 

<  It  we  ndd  to  this  dtHcriplIoa  the  further  fact  Uul  such  n  ptoceuof  reaewnl  t«kea 

Stsee  accordloK  to  £.  Kli^itt  three  limes  ID  ■  40  or  60  second  Inlrrval,  we  hmvr  soine 
icls  not  null  ke  Wolfe's  ithenoTnepon  of  periodicity  Thellltcnci*  U  enhanced  by  the 
tact  tliat  Z.'it  CMTTc  (or  riEhl  caaca  (how*  pcnks  at  15  «nd,  more  not^ceahly.  at  «« 
■ectfuds.  U  scettiA  jflauiillilc.  thcu,  ihat  A  repteiciita  0.  type  of  obxrvcr  liniilar  to 
tlioKc  ol  WoUe.  naiuK  lu  [be  )ud({iucut  an  Iiunge  which,  either  rolunttttily  or  invol- 
uniarity.  is  tcnewctlnt  intcrvatii  ol  time  approxlmalelv  cotuttant  lor  the  aame  indt. 
vidual. 

*  The  diatlnctlon  U  tTiU :  tn  the  rcipld  Jiidemrnt  the  Inis^r  U  preseat  A*  soon  as  V 
•onada  it  i»  Icn-own  10  be  ^■•la/,  AijcA''''Of /rtw^r- than  the  itnajie.  In  the  alow.  dcllb> 
erative  judgmeuls.  exhibitlnit  tru«  comparison,  no  dcciMon  can  be  reached  until. 
after  V  haa  ceased,  the  attcutlou  i>  turned  alternately  to  the  imaire  of  N  and  to  the 
imtagt  ol  V.  The  first  ty^  i&  tUe  mure  cotnmou  with  I,,  and,  nave  when  D^  — S,  tbe 
more  accurate.    Ii  i«  never  uncertain. 
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In  difficult  lests,  wbether  bec«a>e  V  end  N  seemed  only  very  slightly 
different,  or  becBn»e  some  dlstractioa  had  weakened  the  itna^. 
(d).  Debated  judgment*  are  not  met  with, 

4.  No  quantitative  statement  of  i'»  certainty  is  pouible  owing  to  the 
lack  of  introspective  evidence.  One  can  merely  say  that  bis  assurance 
was  far  greater  than  his  correctness. 

5.  L  never  confused  the  direction  of  a  difference. 

Observer  Wh. 

I.  Type  of  judgment.  If^'s  jDdgments  are  nearly  identical  in  type 
Willi  tbow  o(  F,  being  almost  uniformly  auditory,  not  in  the  sense 
that  the  variable  tone  is  compared  with  the  image  of  the  standard,  bat 
in  the  sense  that  it  is  this  /^nt^  V  which  is  judged  to  be  '  equal.' 
'higher'  or  '  lower,'  and  not  a  color,  or  pressure  or  other  seusatioa. 
But,  it  iinist  be  Added  that  the  posiliou  of  V  as  an  auditory  sensation 
U  for  the  moiit  part  determined  by  other  than  auditory  elements,  viz.: 
by  those  sensations  which  we  have,  for  couvenience  sake,  grouped 
under  the  term  '  motor.' 

(d).  Purely  auditory.  Notably  in  cases  of  equality,  V  simply  rein- 
forces the  auditory  imafje.     Rarely  the  auditory  judgmeut  is  verbal. 

"Judgment  look  one  second,  not  to  compare,  only  did  n't  feel  sure 
till  I  bad  put  the  decision  into  words  and  said  '  lower.*  " 

<*J.  Auditory-moior.  Judgments  of  either  '  higher '  or  '  lower' al- 
most invariably  are  based  upon  some  more  or  less  distinct  spatial  re- 
lation between  the  image  and  V,  or  upon  an  alteration  of  strain  at  V 
without  any  reference  to  cither  the  pitch  or  '  place  '  of  the  image. 

"  '  Minus  '  because  of  a  distinct  feeling  of  depression  about  my  arms 
and  chest."  "  Some  sort  of  drop  in  my  throat  as  well  as  a  different 
external  spacing  for  image  and  V.  This  spatial  difference  is  certainly 
in  cou&ciousnff&s  before  the  fiat  of  judgment  itself,  whether  it  be  its 
essential  basis  or  not."  "  I  hold  the  image  steady  at  a  certain  point 
in  my  throat  or  exteriially,  and  in  judgments  of  '  minus  '  or  '  ptw.^  V 
comes  in  above  or  below  this  point."  "V  came  into  same  space  in 
my  hend.  so  judged  '  equal.'  This  is  unusual ;  there  i.i  not  apt  to  be 
•ny  spatial  reference  in  the  equal  cases."  "  V  considerably  separated 
from  image,  further  from  me  and  perhaps  to  the  right ;  a  soitof  *  here 
versus  there'  feeling." 

(iT).  Auditory-visuaUmotor.  There  are  two  rather  hazy  instances  of 
visual  components. 

"  V  lower  vertically,  in  n  different  place  visually."  "  V  farther  to 
right,  perhaps  with  a  vague  association  of  b  piano  keyboard." 

i.d).  Unaoalyzable.  Certain  judgments,  especially  at  the  end  of 
long  intervals  arc  made,  as  Wh  puts  it,  "  by  catching  at  straws  ;"  aach 
decisions  are  dilBcult  of  analysis. 

"Judgment  slow.  Thought  It  was  '  equal,'  but  nl  the  last  moment 
I  bad  an  irresifttible  impulse  to  put  down  'minus,'  though  I  don't  see 
wh^  this  impulse  came."  {Correct  judgment)  "  The  feel  of  famil- 
iarity which  touches  o0  the  judgment  of  equality  seems  to  resin 
fnrtner  analysis." 

3.  Dependence  upon  the  image.     IVk's  introsiiection  is  unjfortn  Id 
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showing  that  keen  attention  to  X  is  of  importance  to  the  decision,  but 
that  the  condition  of  the  image  when  V  soauds  is  of  secondary  signifi- 
cance. 

"  Good  image,  but  jadgtnent  took  about  4  seconds,  and  was  uncer- 
tain "  (and  wrong),  "No  itniigc  at  all  at  end,  bat  judgment  very 
rapid  and  certain."  "  V  was  far  below  ray  image,  yet  I  fell  impelled 
to  judge  '  ^;w<t/ '  on  account  of  some  feeling  of  sameness  not  further 
analyzable."  "  Image  split  np  into  two,  and  I  gave  up  trj'ing  to  hold 
either  one,   V  had  fceliug  o(  beioivaess,  no  shadow  of  a  comparison." 

,1.  Speed  of  judgment.  Wh  (otind  it  very  easy  to  subdivide  the  speed 
of  judgment  into  several  categories, — instantaneous,  very  quick,  slow, 
deliberate  comparjson.  The  rate  termed  "  slow  "  belongs  In  claSftiS- 
cation  to  the  '  immediate  '  group,  for  it  implies  a  time  of  about  one 
second,  and,  what  is  of  iinportaace,  does  not  imply  any  trace  of  com- 
pariRon  of  images, 

(a).  Tlius  grouped,  M^A  has  220  immediate  judgments,  of  which  194, 
8S%.  are  correct.  Immediate  decisions  are  ilightly  more  common  when 
D  =  — 8. 

{b).  The  '  compared  '  judgments  number  but  35,  of  which  but  24,  or 
65%,  are  correct. ^ 

(c).  Judgments  in  which  the  decision  is  reversed  or  debated  are  oc- 
casiouaUy  found.  These  are  almost  always  cases  in  which  there  is  an 
instantaneous  judgment  for  '  minus '  or  'filus,'  fallowed  by  a  doubt  and 
A  fear  that  it  might  be  'i'qual '  because  the  dtlTereuce  is  so  small.' 

4.  Certainty  o(  judgment.  Wh  had  200  certain,  70  uncertain  judg- 
uients.  The  correlation  of  assurance  and  correctness  is  shown  clearly, 
since  183  of  the  certain  but  only  45  of  the  uncertain  cases  are  correct. 
There  is  greatest  certainty  when  D=^  ^-  8. 

5.  Judgments  of  difierence  without  knowledge  of  its  direction  are 
infrequently  reported,  perhaps  a  half  dozen  in  all. 

In  three  of  these  cases  the  difierence  was  finally  judged  correctly. 
e.g.  "  Knew  difft:renee  at  once,  but  had  to  compare  tones  to  get  its 
direction."  "Judgment  certain  and  quick,  but  it  sceras  as  if  I  noted  the 
difference  before  its  direction.     Very  vague  spatial  belonmess." 

C.    Summary  of  thb  Introsphction. 

Tti  Ibe  light  of  the  fairly  bewilderiog  individual  variations 
just  recorded,  cue  can  but  hesitate  to  generalize.  The  follow- 
ing statemeut.s  are  put  forth,  therefore,  only  tentatively,  not 
even  in  the  hope  of  covering  all  the  tualu  points  of  importance, 
bnt  in  the  endeavor  to  present  a  sketchy  outlitie  of  the  course 
of  the  image  and  of  the  nature  of  the  judgment  process. 


>  W«  aticrutdbardlycxi>r<;l  H'A  with  h)*  exten«jve  pncUcetoshowa  predominance 
ot  wroug  cRMa  wilb  dcliberfilcd  judtpncnt  •*  do  some  ol  the  obitervcrs. 

'ThU  «ccmiiai]  esce«ljii)i!ly  i>til  llIuDtrstiou  ol  the  use  oJ  tbc  Image  In  the  ludg- 
mctit.  T1i«  drriniaii  lor  '  minu\  '  ur  /Cui  '  u  baaed  ay^ix  a  '  tcet.'  k  audden  relnKB- 
tioB  of  sotu«  ntuiiclr»  iit  11  '  toolor '  apacing.  TbcTC  U  in  that  niumrnl.  no  Ihoughl  o( 
tbc  tonal  rrlaiiotiit  u(  ihtr  variable  to  the  ataadard  pitch  ,  only  in  the  nest  puTse  ol 
GOUacio  1)911  cft»  doc*  the  auditory  relation  come  iulo  the  (ocus  of  attention,  if  It  camea 
at  an.  and  ouljr  then  does  Itic  douM  of  the  decUlon  appear.  The  firti  decision  la  the 
one  coiuDiDnly  recorded,  and  nine  times  In  ten  it  la  correcu 
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and  which  may  have  persisted  iu  the  background,  now  to  be- 
come themselves  the  objects  of  attention. 

(5)  When  the  comparison  stimulus  souuds,  it  is,  under 
favorable  conditions,  immediately  known  to  be  '  equal,'  '  high  ' 
or  '  low; '  this  whether  or  not  there  is  at  the  moment  any  trace 
of  the  auditory  image  in  consciousness. 

(6)  If  the  image  is  present  and  V  is  identical,  the  experience 
appeals  to  the  observer  as  distinctly  auditory,  V  re-enforces,  or 
flows  into,  the  image;  if  the  image  is  not  present,  the  ex- 
perience may  still  feel  largely  auditory;  V  is  the  same  tone,  a 
familiar  ione. 

(7)  If  V  differs  from  N,  the  process  is  not,  as  a  rule,  felt 
to  be  so  largely  auditory;  the  attention  is  entirely  taken  by  a 
complex  '  something  '  which  stands  for  '  high  '  or  '  low.'  (We 
use  these  terms  advisedly  in  place  of  'higher'  or  'lower.') 
What  the  'something'  is,  depends  upon  the  individual;  its  core 
is  usually  a  complex  of  strain  sensations,  its  remoter  elements 
visual  or  organic. 

(8)  Sometimes  there  is  a  feeling  of  difference  not  standing 
specifically  for  either  "  tip  '  or  '  down.' 

(9)  If  V  fails  to  engender  either  the  reaction  of  familiarity 
or  of  specific  diiferencc,  the  observer  resorts  to  auditory  com- 
parison, i.  £.,  he  hears  the  image  of  V  alternate  with  the  image 
of  N.  The  resulting  decision  is  usually  uncertain  and  very 
apt  to  be  incorrect. 

(10)  Pleasantness  is  the  correlate  of  '  certain  '  judgments, 
not  of  any  one  of  the  categories  *  equal,'  '  higher  '  or  '  lower.' 

(11)  The  verbal  formulation  arises  only  after  the  decinon 
ba.s  been  made  otherwise. 

(12)  The  relation  of  speed  of  judgment  to  certainly  of  judg- 
ment is  summarized  conspicuously  in  Table  III;  that  of  cer- 
tainty to  correctness  in  Table  IV;  that  of  speed  and  Immediacy 
to  correctness  in  Table  V. 

Table  III. 
Correlation  0/  Speed  and  Certainty. 
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It  must  be  explaioed  that  in  Tkbk  HI  the  canpored  cases 
for  If  include  the  type  which  he  characterizes  as  *  *  qoick  com- 
pariaoa."  and  that  the  17  cases  ion  S  indadc  many  xn»taaces 
m  which  the  jodgmeu:  is  deliberated  for  the  sake  oaly  of  iden- 
tifying its  "kti  "  with  that  of  sutne  previoDS  test,  but  wi'.boot 
any  companson  of  images.  L's  results  are  omitted  because 
tbe  data  are  insufficient.  It  should  be  further  stated  that  in 
tbe  case  of  li^,  the  correlation  is  somewhat  more  detailed  than 
the  Table  implies;  thus,  as  a  rule,  instantaneous  judgments  are 
absolutely  certain:  quick  are  certain;  slow,  less  certain;  and  de- 
liberated uoccrtain.  The  24  inunediale  but  nocertain  cases  of 
Wi  are  nearly  all  from  the  longer  intervals.  Tbete  is  an  im- 
mediate jn^ment  of  *//«r*  or  '  mimits.'  but  tbe  difference  is 
so  Toy  wide  that  there  is  uncertainty.  So  these  few  cases  can- 
not be  said  to  make  against  the  geoenlizatioo  that  immediate 
judgments  are  correct  and  certain.' 

TiALS  IV. 
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Part    II. 

The  experimeatal  work  roraprised  under  Part  II  is  subdivided 

into  four  more  or  less  distinct  series. 

Series  i. 

The  first  series  embraces  six  groups  of  36  tests  each  with  in- 
trospection recorded  after  every  four  tests  instead  of  after  each 
test  as  before.  The  qualitative  results  gained  by  this  arrange- 
ment are  not  detailed  enough  to  warrant  its  recommendation 
throughout  a  whole  investigation.  They  demand  a  more  sub- 
stantial backing,  such  as  is  afforded  by  the  method  of  Part 
I,  in  which  introspection  is  taken  after  each  lest,  A  single 
time-iiUen-al  ( 10  seconds)^  and  a  single  D  (8  vibrations)  are  em- 
ployed throughout.  The  image  is  actively  held.  The  tonome- 
ter is  replaced  by  the  Stern  blown  bottle  apparatus.'  There 
are  used  four  standard  tones,  a,  b,  c,  d,  corresponding  to  the 
settings  2,  10,  18,  and  26  of  the  recording  device  upon  the  in- 
strument, and  to  the  pitches  233.6,  256,  276,4  and  300.8  vibs. 
respectively,  and  also  eight  variable  tones  (a,  b,  c,  rf,±8vibs.). 

The  objects  of  Series  1  are  to  get  a  fairly  large  number  of 
tests  with  a  single  time-iuterval,  to  see  whether  3ang  practice 
changes  the  nielbod  of  judgment,  to  compare  the  results  of 
blown  bottle  tones  with  tonometer  clangs,  and  to  prepare  the  ob- 
servers for  tests  with  the  bottle  tones  by  the  method  of  con- 
tinuous change. 

The  observers  are  Af,  S,  iVh,  B  (Miss  A.  M.  Baldwiu),  and 
0(Mr.  R.  Ogden)/ 

'Ten  seconds  was  choBen  bccuasc  it  affords  a  suitable  time  in  vrliich 
to  operate  the  apparalust^areftiUy  and  iioiftelessly,  and  because  it  19  a 
favorable  period  for  introspection. 

'For  a  general  lU'-icriplion,  S'Ce  Zrt/^.y.  Psych.  V.  Physiol.,  XI,  1896,4- 
13  and  XXI,  [899,  361-4.  In  all  the  experiments  of  Tart  II  the  bottle 
is  blowu  hy  compressed  nir  frnni  a  tnnlc  in  which  the  pressure  is  be- 
tween I  and  3  Iff;,  per  sq.  cm.,  the  pressure  at  the  atop-coclc  being 
regulated,  by  mnaomeler  ^ua^c^  and  u  patent  vaWe,  at  slightly  less 
than  }i  leg.  per  sq.  cm.  The  slight  hissing  sound  of  the  curreut  of  air 
may  l>e  lesseot-d  by  a  '  reducer.*  a  gtass  tube  of  small  bort*  introduced 
within  the  large  rubber  feed  tube  where  the  Utter  attaches  to  the  pro- 
iectinti  kUss  tube  of  the  bottle.  Thanks  to  this  device,  the  hiss  was 
inaudible  at  the  distnace  of  the  subjects.  It  is  essential  that  the  cog- 
wheels be  heavily  smeared  wilh  graphite  to  stop  the  rattle  of  the  gear- 
ing, which  otherwise  not  only  distracts  the  attention,  but.  owing  to  the 
din«rence  in  the  sound  between  going  up  and  going  down,  iudicates 
the  direction  of  the  coming  V.  As  it  was,  we  found  it  advisable  to 
'blind'  the  observcni  by  simulating  movements  in  both  directiona 
whether  the  actual  V  was  to  be  *  same,'  '  higher  '  or  '  lower.' 

'The  quantitative  results  obtained  from  O  are  omitted  from  the 
Tables  because  illness  prevented  bis  participation  In  the  work  beyond 
this  scries,  but  full  advantage  has  been  taken  of  his  introspective 
reports. 
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feelings,"  ^.^.,  "Felt  image  iu  mouth."  "  Unconsciously  repre- 
sented the  feeling  of  N  by  oioviug  my  pencil-point  the  way  it 
felt."  In  his  judgments  of  ■  higher  '  and  Mower,"  0  develops 
a  new  type,  a.s  they  are  based  upon  rather  widespread  strain 
and  organic  sensations.  "If  V  differs  from  N,  it  affects  my 
body  diflFerently.  I  have  a  rising  feeling  for  higher  tones,  a 
lowering  feeling  for  lower."  There  is  one  good  illustration  of 
the  effect  of  fatigue  upon  the  judgment  process.  "Got  inat- 
tentive. Had  to  repeat  the  images  of  N  and  V  alternately  two 
or  three  tiroes,  yet  I  had  good  images  and  the  difference  was 
marked  and  certain,  once  I  had  rendered  the  decision." 

Observer  B. 

During  the  second  day's  experimentation  B  reports  that  often 
N,  less  often  V,  rises  in  pitch  just  as  the  air  is  .shut  off.'  This 
rise  often  causes  the  image  to  be  obscure. — "Didn't  know 
which  part  of  the  tone  to  remember," — and.  it  is  asserted,  is 
the  main  cause  of  whatever  hesitaucy  the  judgments  exhibit. 
The  image  appears  after  au  imageless  gap.  is  in  the  bottle 
timbre,  located  doubtfully  in  the  head,  with  the  usual  fluctua- 
tions in  intensity.  B  thinks  that  there  may  be  a  slight  tendency 
for  the  higher  images  to  flat,  and  a  slight  effort,  chiefly  facial, 
to  keep  them  up.  B  has  few  slow  decisions,  even  from  the 
outset.  Unfortunately  she  is  unable  to  analyze  the  rapid-certain 
type,  so  that  the  introspective  account  of  her  judgments  must 
be  confined  to  a  record  of  their  certainty,  speed  and  depend- 
ence upon  the  image.  There  is  little  light  on  the  last  point. 
The  certain,  immediate  judgments  are  made  with  good,  bad  and 

*TbU  pheaomcnon  i*al>a  reported >  very  few  llneK  by  0,  nnd  H^A.  while  .V  &nd 
J  merely  Miy  that  nl  Umrs  the  notes  nrcm  like  a  curved  line,  awellineia  the  middle. 
S  adding  that  it  i»  a  cbanffc  of  Ia(eii«tly.  The  exptanalion  of  Uii«  ■rcning  rise  la 
difficntt-  Very  careful  IriaU  sbow  that  at  a  certain  poailiou  ol  the  aifncock.  when  the 
»Ir  (a  nearly  »but  oft,  the  neccnd  partial  ol  the  bottle  lone  can  be  heard  with  noiwe 
dlatlaclness.  Now  aincc-  the  tBOVemcnt  of  tnmiiiB  the  vaWe  ttiTOMf[h  a  quniter-tum 
DCcuplci  but  a  bri«(  Iraction  ol  a  aecond.  an<l  lioce  ihia  [>anlal  appeari  only  when 
the  valve  h%  paKsing  ihroush  ■  sinKle  very  liroilrd  pasitlcm  io  the  arv.il  is  cleat  that 
there  can  be  onl)'  an  cxtrciucly  brief  variatioa  in  the  color  of  the  tone  ai  it  !■  abut 
efl.  Thia  variation  may  be  perceived,  subjectively  exaggerated  in  duratiou.  and 
misinterpreted  aa  a  qitalitative  change  Deatdea  Ibis,  there  i«  the  poaaihllily  that 
the  aim  pie  fall  in  the  inlenkity  of  the  tone,  occupying,  aay,  A  aecond.ia  in  itMlf 
auOictcnl  to  eD^cuder  the  illusion.  (Compare  the  subjeetlve  rise  In  a  dying  tiiDiag 
fork  tone.  Stumpf,  TotipiythaJftsit,\.t\i  \..  i^  B.,  II,  ij?;  alao  iucldenlal  Tcfeieucc 
to  rise  Id  touometet  clang,  p.  43a).  If  there  fa  any  purely  qiialitative  objective 
error  in  the  blown  bottle,  It  mual  he  a  tendency  to  Hat.  fot  il  Ibe  nieicuiy  be  re- 
placed by  water.  01  even  glycerine,  one  liuda  that  the  ibntala  of  the  air-blart  force 
the  liquid,  after  the  first  moment  of  Inertia,  down  the  bottle  and  up  into  the  varla- 
lor,  thna  Balling  the  pilcb.  Ve  nevet.  however,  obaervcd  any  movement  of  thla 
aort  with  mercury,  nor  wa*  there  anyobacrvable  lowering  of  pilch.  It  aeema,  Ihea, 
Inpoasible  to  aay  whether  the  rlac  effect  U  entirely  aobjectivc  or  an  Uliuioa  baaed 
apoo  a  brief  ihUt  ts  the  IstenaUy  or  color  at  the  end  of  the  tone. 
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indifferent  images;  while,  on  the  other  band,  poor  images  some- 
times entail  uncertain  judgments.  The  solution  of  this  in- 
ooiiKruity  appears  iu  ihe  fact  that  the  latter  condition  holds 
Inie  only  when  there  is  general  weariness  of  body,  and  hence 
less  strenuous  attention  to  N.  If  this  be  granted,  it  confirms 
the  principle  previou^ly  set  forth,  viz.:  that  good  attention  to 
N,  not  a  good  image,  is  the  prerequisite  of  a  good  judgment. 
With  B,  the  doubtful  or  hesitating  judgments  are  most  frequent 
when  D  =  o,  almost  nil,  2  out  of  60.  when  D— -|-8.  and  quite 
frequeutwheu  D^ — 8.  It  isanobviouscorollarythatjudgments 
of  *  plus '  are  very  certain,  rapid  and  accurate  (only  one  error 
in  60  tests);  and,  what  is  more,  the  difference  is  then  much  ex- 
aggerated, f.  ^..  V  is  judged  to  be  a  third,  a  fifth,  or  even  an 
octave  higher  than  N . '  The  introspection  does  not  explain  this 
excellence  in  'p/us'  judgments.  We  may  assume  that  it  is 
due  to  some  tendency,  not  further  explicable,  to  pass  this  de- 
cision. '  Equal '  was  actually  pronoitnced  47  times,  'p/us '  72 
timen.  'minus'  61  times.  All  certain  judgments  are  made 
"  as  soon  as  V  begins  to  sound."  A  wait  of  even  two  seconds 
would  mean  a  doubtful  decision.  Fatigue  may  briug  it  about 
that  both  sorts  of  judgment  take  place;  there  is  an  instantane- 
ous decisiou,  "  fouuded  on  impulse."  followed  by  a  comparison 
of  the  two  images.  It  appears  that  not  only  tonal  intervals, 
but  also  time-intervals  are  subject  to  overesiimatiim.  for  some 
of  S's  deliberated  judgments  arc  registered  as  occupying  the 
preposterous  time  of  10,  20  and  e\'en  30  secouds. 

Turning  to  those  observers  who  participated  in  Part  I,  we 
have  to  inquire  what  new  introspection  is  afforded  by  the  con- 
ditious  of  the  present  series. 

Obsfrvfr  fif. 

N  causes  visnalir-attons  less  often,  blue  being  especially  pre- 
dominant. Associations  are  qnite  frequent,  as  Ijefore :  e.g., 
•'Like  a  cork  bursting  from  a  bottle  of  fermenting  cider." 
"  Like  cobwebs  and  dust."  "Buzzed  in  my  head  like  a  bee 
iu  a  |)a]ier  bag."  The  judgments  are  at  first  varied  in  na- 
ture, but.  as  practice  with  the  bottle  tones  proceeds,  they 
settle  down  into  practically  two  types,  the  purely  auditory 
for  cases  of  equality  and  the  anditory-visual-motor  type  for 
case.s  of  difference.  There  seems  to  l>e  much  less  visual  aid 
than  in  the  tonometer  series,  and  much  more  muscular  aid. 


'Ton«I  intervals  on  the  blown  bottle  are  overestimated  by  all  the 
observers.  This  fiict  is,  perhaps.  Ion-shadowed  in  the  'rise'  phenom- 
eoon  just  «li«i:ti<uiei1 ;  it  13  further  brought  out  by  the  distincttous 
niade  bv  the  observers  between  the  "  hiijh  ""  middle  "  «iid  "low** 
standards  u!tr<l,  aUboitgh  th«  interval  from  a  to  d  U  but  66.3  vib*., 
equivalent  in  this  region  to  about  a  major  third. 
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Illustrations  are:  "With  equal  tones,  judgment  does  not  seem 
to  be  spatial,  but  seems  to  be  a  flowing  together,  like  a  mix- 
ture of  two  glasses  of  water.  It  is  thoroughly  auditory  and 
not  atall  visuil."  "  Before  V  sounds,  my  eyes,  which  are  shut, 
are  fixed  on  a  level;  at  V  they  move,  or  tend  to  move,  np  or 
down,  as  V  dictates,  thus  denoting  higher  or  lower,"  "  I  can 
say  positively  that  it  i.s  not  the  image,  but  the  first  position 
taken  by  V  that  determines  the  relation  of  the  two."  "  I  feel 
or  see  a  raising  or  lowering  when  V  is  higher  or  lower."  There 
15  one  curious  case  of  disparity  between  the  '  expressed  '  and 
the  '  felt '  judgment,  "  Verbal  judgment  was  '  equal,'  but 
mental  judgment  was  *  minus.'  "  With  the  bottle,  difference 
and  direction  are  both  cognized  at  once,  with  the  exception  of 
one  instance.  Quantitatively  the  peculiarity  of  Afs  results  in 
this  series  is  the  frequency  of  the  error  = — which  occurs  15 
times  in  60  tests.  It  seems  impossible  to  explain  this  frequency 
whether  by  appeal  to  the  introspection  or  to  the  distribution  of 
the  errors  when  D  is  ±  8. 

Observer  S. 

The  introspection  is  very  similar  to  that  of  Part  I.  The 
tones  arouse  fewer  colors  than  the  reed  clangs,  but  perhaps 
more  general  associations  of  objects,  most  frequent  being  steam- 
boats and  trains,  from  the  whistle-like  sound  of  the  bottle.  "'Had 
a  vivid  picture  of  something  moving  very  swiftly,  like  a  train. 
Saw  it  bcf^in  and  stop.  This  recurred  through  the  interval  and 
V  was  like  it."  The  apparatus  is  oflen  strongly  visualized  to 
hold  the  image.'  In  the  judgments  the  qualitative  change  is 
several  times  misinterpreted  as  an  intensive  difference  only. 
There  are  a  very  large  number  of  doubtful  cases, — cases  in  which, 
had  the  impulse  toward  a  decision  been  followed,  the  majority 
would  have  been  correct.  S  is  able  now  to  distinguish  three 
speeds  of  judgment ;  a  very  quick,  completed  before  V  is  half 
over;  a  quick,  made  directly  after  V  ceases;  a  slow,  necessitating 
twoor  three  comparisons  of  images.  Direction  is  still  cognized 
after,  and  less  easily  than,  difference,  and  in  one  case  light  is 
thrown  upon  the  mechanism  of  judgment  as  it  is  conditioned 
by  what  might  be  called  ease  of  reproduction.  "  I  knew  the 
difference  easily,  but  not  the  direction.  Said  'lower'  because 
it  is  easier  to  say." 

Observer  Wh. 

In  general.  Wk  has  similar  reports  to  those  of  Part  I.     Like 
^and  -9  he  ha.s  more  associations  with  the  bottle  tones,  e.  g., 
"  N  tight  and  strained,  like  a  quarrel  or  some  distressing  situa- 
te/; Wh  in  Put  I. 
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"Tfae'clioppr*  startoftbctOMSttpkaMmt.  like  the 
pltinge  ato  water  in  diriog."  "  Vezlial  aaoctatioo — *  cloini- 
iafe,'  ft  Isaf  htbfe  tooe  as  U  it  tried  to  be  noA-aaioos,  or  lo  be 
wiilUiJj  big  ia  vmtn."  Tbe  mmgc  is  in  the  boctle  timbre, 
tor»Byed>ttlMinsaii«Dcnt,andhcldttniogiy  byTTsnatiratioDof 
the  BacfaiDe.  Toward  tbe  end  of  tbe  sexies  tbe  hacspieDt  stag- 
^mf  iBtioucd  in  Pmzt  I  beoooics  tess  prominait-  "  No  ten- 
dncy  to  sing  or  cootrKt  tbe  throai  now.  Tbe  tden  occurred  to 
■e  dnring  one  intcrral,  bat  atoned  odd  and  fijieigu  to  my 
present  aaetbod.  tfaongb  tbese  tones  are  within  tbe  n^ioo  of  my 
voice."  There  is  none  of  tbe  doable  iange  effect  so  freqtietit 
before,  hot  instead  sndi  tffects  as  these, — "Bad  an  ides  that 
tfierc  are  really  two  sorts  of  JiiisK'  i.  of  the  saMcytedi  however. 
One  I  try  to  hold  :  tt  is  weak  and  bothers  me ;  the  other,  dcar 
and  tntesse.  asserts  itself  like  an  after-t»age.  without  volitioo.** 
In  the  first  few  days  also  there  is  "  an  ahertution  between  the 
bottle  image  and  another  ooe  in  my  own  Tone."  Ob  tbe  first 
trial  of  the  bottle  W3k  has  tctt  poor  jadgmcnts  indeed,  bat  it 
is  impoaible  to  asy  whether  becnnse  of  tbe  oewBeM  of  tbe  tooes 
or  beca^  of  dw  loss  of  practice  daring  tbe  Himif  r  lacalhwii 
The  jodgmentstafce  place  macAasin  Part  I  The  faUowtng  in- 
tiustiCiAiooa  are  iaauuA,  as  they  mate  the  natnre  of  tbe  piocea 
■ooewhat  dearer  than  facface.  "Some'eqaal'  jodgmcnts  have 
nothing  about  them  bat  simple  fiuniliarity  :  there  is  no  tooal 
icfcfCDoeat  aXL"  "  In  this  '  equal '  jodgmeot.  I  had  &n  cfiect 
of  repetition  and  GDOBcideiioe,  and  aa  assoctatkm  o^  tonchingn 
place  oo  the  skin  twice,  asm  experiments  oa  artaneons  kical- 
intioa.  inwU^ifyoa  happen  to  hit  the  point  stimalated.  yoo 
kaow  it  hccaaiP  it  is  mote  senstxre.  Jnst  so  my  andifeocy 
■ppMOfaaeems  more  aenaitiTe  to  a  repeated  looe."  "Thesns- 
calBr  fltiaiM  whidi  give  a  spatial  s^tii^  to  jadgments  of  differ- 
^we  are  certain  cnoogh,  but  rer>*  difficnlt  to  snaljxe  &rther  ; 
they  seem  simpiy  to  stand  as  symbols  of  aoditory  rise  or  fidl 
and  are  hence  rery  dnsive  when  attended  to  for  their  own 
"When  tbe  D  is  sobjcctiTely  very  wide,  the  jndg- 
apt  to  be  very  spatiaL  Tlie  image  is 
here,  and  V  as  a  thing  there. 
right  and  higher,  or  to  the  teft 

contents  of  tbe  jadgaKBt.  r  jr.. 

not  as  nsaal  present  until 

i>  made.**     "  Fxtigne  interferes 
with  the  jodgmicnt."     "If  the 

is  a  part  of  tbe  jodgmeot  coo- 

comparisoQ.  (or  it  is  to  V  only 

the  images  are  poor  or  lackiag, 

tbe 
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Sgrus  2. 

This  section  includes  two  groups  of  36  tests  with  each  subject, 
10  seconds  interval,  but  made  with  the  tonometer.  For  the  sake  of 
distribution  of  practice  they  are  interpolated  in  Series  i.  but  may 
be  coaveuiently  regarded  as  a  distinct  series.  The  object  is  to 
gain  additioual  data  for  the  comparison  of  the  tonometer  and 
the  bottle  as  sources  of  sound.  The  image  is,  as  before,  actively 
held;  the  observers  are  ihose  of  Series  i,  with  the  exception 

of  a 

The  most  obvious  quantitative  result  is  that  the  shift  of  in- 
strument dimiuished  the  number  of  right  cases  in  the  first 
trial.  In  the  second,  every  observer  improves ;  the  total 
number  of  right  cases  increases  15^.  This  increase  is  most 
strikiug  for  ^,  who  had  never  heard  the  tonometer  before.  Her 
intrifspection  shows  thai  the,  to  her  unusual,  '  reedy  '  color  of 
the  instniment  obscured^  at  first  the  purely  qualitative  varia- 
tions given;  quantitatively  this  influence  shows  in  the  fact  that 
in  the  24  tests  in  which  V  differs  from  N.  there  are  nine  errors 
caused  by  judging  '  equal  *  instead  of  '  higher '  or  '  lower. '  Bnt 
these  effects  are  not  limited  to  B;  even  observers  M,  S  and 
Wh,  who  have  had  one  year's  practice  upon  the  tonometer, 
find  it  very  difficult  to  adjust  themselves  at  once  to  the 
change  in  the  stimuli;  images  are  at  first  poor  and  uncertain,' 
while  the  judgments  are  slowly  made,  with  little  as-snrance  or 
accuracy.  As  in  Part  I,  the  clangs  arouse  brilliant  photisms  in 
the  case  of  ,1/,  while  IV^t  falls  back  into  the  habit  of  con- 
tracting the  pharynx  to  hold  the  image,  a  tendency  which  is 
strong  in  Pari  I,  but  gradually  lost  in  Series  i  of  Part  II.  This 
tendency  seems  engeudered  by  the  higher  pitch,  not  by  the 
altered  color  of  the  clangs.  There  is  also  an  indication  of  a 
shift  in  the  subjective  standard  of  excellence  for  Wh.  "  I  think 
that  what  I  am  calling  a  good  image  now  is  not  as  a  rule  up  to 
those  termed  '  good  '  last  year;  perhaps  because  I  don't  need 
the  images  so  much  now. " 

Series  J. 

This  series  comprises  two  groups  of  12  tests  with  each  sub- 
ject, bottle  tones,  with  40  seconds  interval.  The  object  is  to 
get  introspections  and  data  for  bottle  tones  for  a  longer  inter- 
val than  10  seconds.  The  observers  are  those  of  Series  2;  the 
image  is  actively  held;  introspection  is  written  at  the  end  of 
each  test.     A  ready  signal  is  given  just  Iwfore  V.     The  most 

1  Stampf,  ofi.  cit..  I,  3^5.  "Aber  selbst  die  Pragc,  wdcfaerTon  hober, 
wird  bei  unffcwobnter  Klaagfarbe  schwitriger." 

•  Apparently  indicative  u(  a  luss  of  practice  in  ideating  a  specific 
son  of  image.'  rather  than  a  loss  of  practice  in  altentioo.  Cf.  Stutnpf, 
op.  at.,  t.  75  B. 
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that  while  I  make  verj*  rapid  judgments  (usually  correct  also), 
I  don't  like  to  put  down  '  certain  '  till  perhaps  one  second  after 
the  first  impulse  comes"'  (  IVA). 

Series  /. 

The  four  observers  of  Series  2  and  3  are  given  36  tests  each, 
bottle  tones,  10  seconds  interval,  but  now.  for  the  first  lime, 
with  instructions  to  forget  N  as  swm  as  possible  after  it  is 
given.  To  aid  in  this  attempt,  smells  are  employed  as  dis- 
tractors.  Some  30  odors,'  both  plea^^ant  and  unplea.sant,  con- 
sisting of  essential  oils,  perfumes  and  powders,  are  enclosed  in 
similar  vials  with  the  names  concealed.  The  observers  pick  up 
a  vial  at  random  (avoiding  repetition)  and  attend  vigorously 
to  tiie  odor  at  the  cessation  of  N.  Distraction  is  uiaiutalned,  if 
possible,  until  V  sounds. 

We  were  led  to  employ  odors  as  distractors,  first,  by  the  suc- 
ceiM^ful  results  obtained  from  them  in  this  lahoratorj' by  a  previ- 
ous.investigator,*  and  secondly,  becauseourpreliminnrj  tests  had 
showed  the  futility  for  this  purpose  of  such  processes  as  adding 
and  reading.  We  hardly  expected  to  attain  complete  distrac- 
tion for  so  long  a  time  as  10  seconds,  since  the  earlier  experi- 
ments had  merely  indicated  a  possibility  of  distraction  for  five 
seconds,  but,  as  Table  VI  shows,  we  were  happily  disappointed. 
WTien  supplemented  by  the  introspection .  this  Table  gives  a 
comprehensive  idea  of  the  effect  of  distraction.  From  both 
sources,  the  following  conclusions  may  be  drawn: 

(i)  Distraction  sligktiy  lessens  ike  total  number  0/  right  cases 

for  all  observers,  though,  it  may  be  added,  this  effect  is  not  due 

so  much  to  the  loss  or  impairment  of  the  image  as  to  the  time 

consumed  by  the  shift  of  '  venue  '  at  the  moiutnt  V  sounds;  V 

fails  to  '  sink  tn  '  at  first  if  the  distraction  be  complete. 

(2)  We  must  distinguish  four  different  decrees  0/ distraction: 
(a)  no  auditory  image  throughout  the  interval  or  in  the  judg- 
ment, (^)  a  momentary,  very  faint  reappearance  of  the  image 
once,  twice  (or  very  rarely  three  times)  during  the  interval, 
but  entire  absence  of  it  thereafter,  (c)  an  appearance  of  the 
image  near  the  end  of  the  interval,  persisting  into  the  judgment 
consciousness,  {d)  no  appearance  of  the  image  until  V  sounds, 
usually  not  until  V  has  ceased.  The  Table  shows  84  instances - 
of  (<*).  33  of  (*).  13  of  (O.  '4  of  (</).  while  the  sum  of  (a) 
and  (^)  gives  117  out  of  144  cases  In  which  the  image  is  ef- 
fectually eliminated  from  consciousness  during  the  period  of  the 
decision. 

'ABCt  prepared  by  Fritiache  Bros..  New  York.  For  the  qualities 
incladed,  see  K.  B.  Tilchener,  ExperimcHtal  Psychology,  New  York, 
1901,  Part  II,  135  f- 

*L.  G.  Burch.tbis/owfwa/,  IX,  Oct.,  1897,45. 
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ing  the  intensity  of  the  odor  with  each  nostril "  (  fVh).  The  remain- 
ing introspections  concerning  the  jadgment  are  all  from  Jf^A.  "The 
'  wave  back  '  of  the  auditory  image  seems  to  come  when  my  first  wave 
of  attention  to  the  odor  dies  tow.  It  is  not  bard  to  reinstate  the  smell 
consciousness.  I  have  a  hazy  feeling  that  this  recurrence,  brief  and 
vague  as  it  is,  may  somehow  make  the  judgment  easier ;  that  it  leaves 
some  effect  which  would  not  otherwise  be  there."  "  At  about  the  6th 
second  the  image  was  back  for  a  moment.  I  thought,  'that 's  not  it.* 
Judgment  was  made  without  image,  a  wide  D,  spatial-motor  setting, 
and  at  once  came  the  thought  'that  image  was  all  right,' >.  ^.,  in- 
stead of  the  comparison  process,  I  really  checked  the  image  by  the 
imageless  judgment."  "  Good  distraction.  Judgment  immediate,  but 
not  quite  so  fast  as  in  experiments  without  distraction.  There  is  no 
hesitation  or  comparison,  but  the  feeling  does  not 'flash  out '  as  it 
does  sometimes.  Moreover,  after  many  of  the  quick  judgments  I  have 
doubts.  Often  I  almost  forget  what  to  write ;  the  judgment  con- 
sciousness is  more  fleeting.  In  the  previons  test  the  judgment  was  cer- 
tain when  made,  but  uncertain  at  the  time  I  wrote  it."  "Jadgment 
just  a  quick  impulse  to  'plus.*  As  I  wrote  it  down  a  sndden  uncer- 
tainty arose.  This  uncertainty  was  clearly  due  to  the  presence  in 
the  fringe  of  consciousness  of  some  other  judgment.  If  but  one 
judgment  arises  I  am  very  certain ;  if  two  arise  with  one  distinctly 
predominant,  I  am  fairly  certain ;  if  balanced  in  strength,  I  am  in  a 
state  of  doubt  and  considerable  unpleasantness." 

This  concludes  our  attempt  at  the  qualitative  analysis  of 
tonal  memory  as  it  is  investigated  with  the  use  of  discrete 
stimuli  and  the  modified  method  of  right  and  wrong  cases.  In 
a  .subsequent  article  we  propose  still  further  to  examine  the 
judgment-consciousness  by  the  aid  of  the  continuous  change 
method,  and  to  give  a  general  r6sum6  of  the  results  of  both 
methods. 
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iKTKOZytKTION. 

Tbc  following  is  an  essay  tcnrard  cstmutiDg  the  ioBueDoe 
vhich  certain  sesthetic  notions,  and  cspecully  those  of  profwr- 
tkra  and  symnietr>-,  more  or  less  directly,  but  often  ancon- 
acicKisly,  may  exert  upon  ethical  theory,  and  through  that, 
apoc  conduct. 

It  is  certain  that  a  simple  prcfereocc  for  symmetrical  ar- 
rangement has  influenced  the  political  history  of  ooaotries  by 
affretiag  the  circnmstances  of  debate  and  the  divisioa  into  par- 
ti- at  matters  so  vital  as  the  sixe  of  a  £unily  have  been 
a  taste  for  even  numbers,  or  a  desire  for  equality  of 
\  the  xon  oi  sex.     In  the  section  on  Pircficrtiem  mmd 
will  be  shown  how  profoundly  such  precDnoeptions 
ice  a  cotnplete  Wei:ans€kmmmttg;  and  the  ethical  im< 
good  or  evil  of  a  sensitive  appreciation  o(  artistic 
suggested.     It  has  long  been  known  that  Shaites- 
»  are  tboae  of  an  cesthetic  mind  strongly  interested 
i  religions  questiotis.  bat  the  extent  to  which  those 
ntonldrd  by  two  or  three  ck»ely  allied  notions,  pco- 
mnetry,  harmony,  has  nerer  been  bronght  to  cvi- 
:    '  hoped  that  the  effort  to  do  so  will  both  demon- 
x:i3L3Dent  worth  and  rich  cootcnt  of  hxs  works,  and 
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at  Ihe  :^anie  time  briog  into  clearer  light  his  relatioDs  to  later 
philosophers,  such  as  Schelling  and  Herbart,  whose  main 
thoughts  he  foreshadowed. 

An  attempt  has  been  made  for  the  first  time  to  show  that  the 
lack  of  moral  seriousness  charged  against  Shaftesbury's  Ethics 
CButler  and  many  others,  and  Wundt.  s.  327)  results  not  from 
any  inherent  defect  in  aesthetic  ethics  iu  general,  but  only 
from  Shaftesbury's  seeming  lack  of  feeling  fur  what  I  have 
ventured  to  call  transitional  or  provisional  forms.  (See  page 
491  of  this  essay.)  And  this  criticism  goes  so  far  as  to  raise 
the  question  whether  the  beautiful  iu  conduct  Is  not  rather 
honor  than  goodness,  and  with  that  whether  the  good  in  con- 
duct is  not  rather  pathetic,  tragic  and  sublime  than  beautiful 
in  the  strict  sense.  This  essay  was  finished  just  before  Dr, 
Rand's  book  appeared;  that  work  fully  confirms  the  estimate 
taken  of  Shatlesbury's  austerity. 

A  study  of  Shaftesbury  suggests  the  unexplored  wealth  of 
idtas  lying  hidden  in  xslhetics  and  in  literature,  which  call 
upon  modern  ethics  and  psychology  for  investigation  and  clasa- 
incation. 

§  I.  Proportion  as  Un'dkrstood  bv  Shaftbsbury. 

The  word  proportion  plays  a  considerable  r$U  in  various 
branches  of  science,  such  as  mathematics,  chemistry,  music, 
and  aesthetics.  Rhetoric  has  its  "  law  of  due  proportion,"  which 
declares  that  a  thought  shall  receive  prominence  according  to 
its  importance  in  the  whole  piece.  In  ethics  the  idea  of  pro- 
portion was  clearly  grasped  already  by  Aristotle.  In  aesthetics 
great  stress  was  laid  upon  it  by  the  Greeks,  but  Plotinus  dis- 
carded the  ideas  of  proportion  and  symmetry  as  unessential; 
and  the  Greek  views  of  aesthetics  had  no  real  vitality  from  the 
time  of  l*lotinns  to  that  of  the  renascence.  From  the  earliest 
times  bor.ks  have  been  written  on  the  proportions  of  the  human 
body.  These  culminate  in  Zeising's  work  in  which  he  argues 
at  great  length  that  beajiti/ul  proportion  can  be  formulated  in  the 
law  of  tk€  Golden  Section: — a:  b  :i  b;  a  4~  b.when  a  is  the  smaller 
and  b  the  larger  of  two  parts  into  which  an  object  is  divided. 
Fechner.' Theodor  Vischer.'and  others  raised  objections  to  this 
theory,  chiefly  on  the  grnunds,  Ca)  that  Zei.sing*  chose  this 
point  of  section  quite  arbitrarily  {e.g.,  in  the  human  body, 
though  the  navel,  a  section  supporting  the  law  in  a  remarka- 
ble manner),  and,  (b)  that  where  an  object  is  divided  hori- 
zontally  the  most  generally  pleasing  section  Is  a   bisection. 


'  Vorschale  der  .Eslh. 

*Da9  Scbuuc  u.  ilie  Kuiist.  Pub.  by  R.  Vificher,  '98. 

'  Proporlionen  dcs  Heaacbl.  Kfirpera,  ^sth.  Forschungen. 
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Bnt  botli  aathors  were  impressed  by  Zeising^s  experiments, 
and  (bond  xnacb  to  oonfinn  the  opinion  that  bis  theory  ooo- 
tains  an  important  truth.  Zeisin^'s  book  contains  a  history  of 
the  idea  of  proportion.  He  made  extended  appUcatioas  of  his 
principles  to  moral  and  religious  qoestions. 

In  Uie  mathematical  usage  the  word  proportion  is  dear  and 
nneqnirocal.  In  every  measurable  object  each  part  bears  a 
quantitative  relation  to  the  whole,  bnt  this  ratio  is  not,  as 
such,  a  relation  of  proportion.  The  esacnce  of  the  idea  con- 
sists in  the  equality  of  two  ratios,  a:  b::  b:  b'/'a.  Aristotle 
understood  proportion  clearly  in  this  deuotatiou.  and  declared 
that  it  was  an  idea  not  confined  to  numbers  as  sttcb,  bnc 
applicabif  to  all  to  whkh  numlvrs  cat  be  applied. 

It  is  sometimes  said  that  the  word  propctioni  is  used  where 
portions  would  be  more  exact,  but  this  criticism  itself  is  per- 
haps founrled  on  a  misapprehension.  It  is  true  that  a  case  of 
proportion  absolutely  requires  a  relation  of  four  terms.  If  one 
nowshouldsay  that  acertain  mixture reqniresa  certain  proportion 
of  a  certain  ingredient,  one  might  at  6rst  suppose  that  amoumi 
would  be  the  more  exact  term.  Bnt  it  often  happens  that  in  m 
case  of  proportion  the  second  ratio  is  understood.  Indeed  a  judg- 
ment of  proportion  may  be  reduced  in  expression  to  a  ^ngle 
term.  To  use  a  homely  illustration,  "  That  "s  too  much  sugar," 
may  mean,  the  amount  of  sugar  does  not  bear  the  relation  to 
the  amount  of  tea  ia  the  given  case,  thai  the  amount  of  sugar 
bears  to  the  amount  of  tea  in  the  most  agreeable  case.  Pro- 
portion may  be  predicated  of  an}'  measurable  objects  whose 
porta  can  be  compared  with  corresponding  parts  of  standard 
objects,  whether  the  ground  of  selection  of  the  standard  be 
beauty,  agrceableness,  utility,  mere  fact  (standard  of  height  in 
men,  c.  g.),  or  any  other. 

The  peculiar  quality  of  asthetie  proportion  is  that  the  ground 
of  comparison  of  ratios  is  bconty.  or  some  oth"'  modifieaium  of 
the  (Tsfhetic judgment,^  such  as  humor,  sublimity,  the  typical. 

Symmetrj'  i*  a  ca.«  of  proportion,  but  involves  another  idea 
in  addition,  namely,  that  of  mirror-like  reflection  about  an 
axis.  In  the  history  of  the  evolution  of  the  art -consciousness 
there  is  observable  a  mysterious  change  Qnd  advance  in  the 
notion  of  symmetry  which  may  be  summarized  thus:  (i)a  love 
of  simple  lateral  synimetry,  as  in  vases  and  Greek  temples — a 
kind  of  symmetry  often  occurring  in  nature;  (2)  the  growth  of 
asymmetry  of  interest,  e.g.,  in  a  picture,  a  temple  balanced 
not  by  another  temple,  but  by  some  equally  interesting  object, 
such  as  a  grove  with   human  figures;  (3)  a  tendency  of  sym- 

1  See  Groos'*  RiuUitunff  in  die  .£BtlieHk.  S.  aoj,  for  difference 
between  beautiful  and  aesthetic. 
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metry  in  the  old  sense  to  disappear  altogetlier  in  a  mysterioas 
harmony  of  the  perceiver  and  the  object  perceived  (mirror-like 
symmetry  of  natural  object  (non-ego)  and  object  in  the 
aesthetic  "Schein").  so  that  pictures,  and  especially  land- 
scapes, of  a  high  degree  of  spiritual  interest,  often  neghcf  alto- 
gether the  symmetry  of  mmposilion.  This  last  way  of  regarding 
objects  tends  to  make  the  selection  of  the  standpoint  (''  station- 
point  ")  for  sketclnng  less  important,  and  (reais  all  nature  as 
equally  "  beseelir 

But  the  difficulty  about  proportion  begins  when  the  notion  is 
applied  not  to  simple  objects  of  sense,  such  as  flower- arrange- 
ments, cells  of  bees,  shapes  and  orbits  of  planets,  composition 
of  pictures,  structure  of  temples,  etc.,  but  to  objects  of  tbought, 
such  as  a  "  beautiful  geometrical  proof,"  or  of  moral  ideas. 
such  as  benevolence  aud  self-seeking,  or  of  human  passions, 
such  as  jealousy,  ambition,  love  of  honor,  etc.  The  question 
raised  by  a  study  of  Shaftesbury  is,  above  all  others,  this:  do 
terms  such  as  proportion  aud  symmetry  (which  apply  in  the 
strictest  mathematical  sense  to  statues  and  pictures),  apply 
properly  (or  ouly  figuratively)  to  the  subject-matter  of  ethical 
theory  ?  Has  the  conception  o{ giving  karmenwus  form  to  thi 
■moral  world  any  definite  meaning?  Shaftesbury  holds  that 
ethics  is  a  branch  of  aesthetics,  and  that  the  notiou  of  c|uantity 
is  strictly  and  most  practically  applicable  to  character  and  to 
mural  or  social  relations.  His  view  is  directly  opposed  to  that 
of  those  who  teach  that  "dasSchone  ist  ainueniallig,"  "die 
Poesie  ist  siiinlich;"  the  maxim,  "  Es  muss  absolut  etwas  da 
seiii  fiir  uiiser  Auge  oder  Ohr,"  before  the  eestbetic  judgment 
is  called  into  play,  does  not  appeal  to  his  conception  of  beauty; 
but  when  one  reads  the  dictum  of  Volkelt'  "  ich  wcrde  das 
Menschlich-nedeutimgsvoll  als  den  alleinigen  Gegeustand  der 
Kunst  hinstellen."  or  Herbart's  bold  assertion  that  moral  ideas 
are  legitimate  art-material,  then  one  feels  that  Shaftesbury 
would  have  agreed  heartily,  and  that  these  two  principles  are 
fundamental  assumptions  of  his  system.  The  question  here  is 
as  to  what  the  so-called  "  concrete  medium  "' of  artistic  ex- 
pression really  comprises. 

The  word  concrete  which  occurs  in  so  many  definitions  of 
art-forms  is  generally  taken  to  be  a  perfectly  clear  and  definite 
term,  but  it  is  in  reality  both  obscure  and  vague.  The  word 
may  or  may  not  denote  an  object  of  seu.sation,  and  such  words 
as  act,  extent,  gratrful,  reverent,  are  quite  as  concrete  as  brick 
or  paint.  No  one  reading  the  literature  of  <esthetics  can  fail 
to  observe  that  words  like  tensuous  aud  sinnenjallig  are  regarded 


'^sthetische  Zettfrages. 
'  Kncyc.  Brit.  Art.  Poetry. 


'Jevon'a  Lessons  in  Logic,  p.  ao. 
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as  syocmyms  for  amfrtU.  The  most  general  meuung.  in  CicC. 
is  '*  pfaysically  existing."  At  first  glance,  too,  ihis  seetns  satis- 
£KloTy.  but  we  shall  see  the  resnlts.  Marble,  bronze,  stone, 
brick,  wood.  iron,  paint,  violin-scriogs  in  Tihration.  are  the 
•'concrete  media"  of  ninsic.  painting,  archiiecttire.  scnlptnre; 
they  all  hare  physical  existeitce  and  offer  H>niething  to  eye  or 
ear.  Then,  too,  take  poetn-  and  the  drama  which  Kant  and 
H^el  writinj;  in  the  age  of  German  poetic  genios  rank  among 
the  arts;  poetry  has  for  its  tnedinm  Umguagf,  which  reaches 
us  through  the  ear,  and  is  also  "concrete'*  or  "  physically  ex- 
isting." That  this  view  is  wide-spread  needs  no  proof,  for  it  is 
well  known  that  many  definitions  of  poetry'  declare  that  words 
are  to  the  poet  what  paint  is  to  the  painter,  etc  But  this 
may  hai-e  another  meaning  which  we  shall  discuss  pres- 
ently. Is  language,  then,  in  this  sense  a  concrete  medium  for 
the  sensuous  imagination?  Does  it  bear  the  relatioa  to  that 
which  the  poet  would  convey  ti>  bis  reader  which  marble  bears 
to.  that  which  the  sculptor  would  cvnvey  to  the  student  of 
statues  ?  The  organs  of  speech  are  as  real  as  violin -strings, 
and  the  sounds  as  real  as  musical  sounds;  but  even  if  we  as- 
sume that  spoken  language  is  essential  to  poetrj*  can  it  be 
argued  that  spoken  language  as  such,  as  scund,  is  an  imitation 
of  what  is  in  the  artist's  imagination  in  the  same  sense  as  a 
statue,  a  sonata,  or  a  picture  is?  It  is  notorious  that  when  we 
say  a  word  or  phrase  sounds  badly  we  are  hardly  e\*er  thinking 
of  its  sound  AS  such,  and  that  if  such  expressions  were  in  a 
tongue  utterly  unknown  their  "  sound  "  would  not  offend. 

Language,  even  as  communicated  from  the  printed  or  written 
word  to  the  eye.  must  certainly  be  said  to  have  physical  exist- 
ence, but  ever>*  medium  of  communication  of  ideas  whatever, 
everj*  snch  medium  conceivable,  must  have  physical  existence, 
hence  to  pick  upon  physical  existaae  as  the  defining  mark 
of  artistic  expression,  as  distinguished  from  philosophical  or 
scientific  expression,  is  a  mark  of  confused  thinking.  Words 
as  sounds  are  not  only  not  (except  in  rare  instances)  known 
as  imitative  symbols  of  what  they  communicate,  but  they  are 
widely  different  in  different  lands,  which  sharply  distinguishes 
them  from  such  media  as  painting  and  sculpture  employ,  and 
which  are  intelligible  to  all  mankind. 

The  other  mtanjug  of  "  concrete, "as  applied  to  poeticallan- 
guagc  is.— suggestive  of  a  coucrete  image.  The  physical  ex- 
istence of  the  words  as  objects  of  sight  and  hearing  certainly 
does  not  make  poetry  art.  urge  the  holders  of  this  view,  bat 
the  phy.^ical  existence,  or  IhtTinutginafy  pkyskal  existemeof  the 
images  loused  by  the  words  is  essential  to  poetry.  Abstract 
poetry  is  no  poetry,  they  argue,  and  by  abstract  poetry  we 
mean  that  verse  whose  words  do  not  arouse  images  of  physically 
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existing  objects.  This  position  is  not  easily  refuted,  is  indeed 
largely  true,  and  requires  careful  consideration  inasmuch  as  it 
seems  opposed  to  the  idea  that  moral  ideas  are  legitimate  art- 
material,  and  to  the  idea  that  art  may  deal  with  ail  that  is  of 
human  interat.  There  is  a  third  class  of  critics,  chiefly  close 
sludents  of  painting,  and  sculpture,  and  architecture.'  who 
boldly  deny  that  poetr>'  is  au  art  in  any  bnt  a  figurative  sense; 
and  this  opinion  is  encouraged  by  the  fact  that  "art  "in  the 
universities  is  apparently  confined  to  the  three  arts  above  men- 
tioned. 

If  we  regard  poetn,-  historically  we  do  not  find  that  poets  avoid 
moral  ideas,  or  ideas  which  do  not  take  the  form  of  sensuous 
images  in  the  mind.  It  is  true  that  aeasuous  imagery  is 
abundant  in  great  poetry,  but  the  greatest  poets,  such  as 
Houier.  Dante,  and  Goethe,  hare  taken  the  deepest  interest  in 
moral  ideas,  and  the  English  poets  have  been  pre-eminent  for 
their  serious  consideration  of  moral  and  ethical  relations  and 
ideas  as  the  names  of  Chaucer,  Spencer,"  Shakespeare,  Milton, 
Dryden.  Pope,  Gray,  Cowper.  Bums.  Wordsworth,  Shelley, 
Byron,  Browniug  and  Tennyson,  may  serve  to  suggest.  In 
many  of  the  finest  modern  poems,  by  Arnold,  Whittier.  Bry- 
ant. Lowell  and  others,  the  treaioienl  of  the  moral  interest  is 
the  chief  means  of  pleasing;  they  are  certainly  not  primarily 
didactic,  but  they  please  in  teaching.  Are  we  to  say 
that  these  are  not  poetry,  and  that  their  authors  are  not 
artists,  or  are  we  to  define  poetry  inductively  and  assume  an 
evolution  of  the  an -consciousness  ?  Is  it  necessary  for  one 
to  reject  the  work  of  all  the  great  poets  in  order  to  cling  to  the 
maxim  of  art  for  art's  sake,  or  may  one  here,  as  elsewhere,  al- 
low the  conception  of  growth  and  development  to  rectify  the 
definition  based  upon  a  mere  "  apriori"  or  ideal  conception  of 
art  ?  If  one  take  a  broad  view  of  (he  term  moral  one  may 
argue  that  no  art  ]»roduct  whatever  has  succeeded  in  rejecting 
all  moral  assumptions,  or  more  or  less  clearly  conceived  ethical 
principles.  If  we  enquire  how  it  stands  with  the  "  real  arts  " 
in  this  resjHict,  do  we  find  thai  the  drcam-objai  is  confined  to  the 
sensuously  interesting  f  The  facts  are  precisely  the  opposite. 
Indeed  it  is  difficult  to  think  of  au  old  master,  from  Giotto  to 
Rembrandt,  who  has  not  frequently  allowed  the  didactic  or  the 
allegorical  tendency  to  carry  him  too  far  to  be  quite  pleasing. 
But  within  the  list  of  works  lliat  are  prized  as  pure  art  how 
little  the  evidence  goes  to  show  that  the  dream-object  is  not  at 
all  concerned  with  moral  ideas.     Take  the  etchings  of  Rem- 

'  Many  admirers  of  the  pewimists  comidcr  Mnsic,  "die  kiiusLle- 
rischste  Kunst,"  as  Prof.  Dessoir  caIIs  it. 

■  Cf.  the  remarkable  Introduction  to  the  Faery  Queen,  Bwork  of  the 
richest  BCDSUoasDess, 
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brandt,  take  tbe  Hundred  Guilder  Ptinf,  the  Return  of  the 
Prodigal,  and  many  more.  lu  statuary  take  the  Greek  mytho- 
logical forms,  how  overflowing  they  are  with  the  purest  moral 
significance.     Music  often  has  similar  influence. 

It  is  true  on  the  other  hand  that  there  are  poems  by  Keats 
and  Blake  (only  a  few,  however),  and  paintings  by  Corot  and 
Whistler,  and  a  good  deal  of  music,  which  have  very  little 
concern  for  those  ideas  of  man's  relation  to  life  and  nature 
which  we  call  moral.  These  are  not  the  chords,  but  the  over- 
tones of  the  social  harmony,  they  arc  the  art  not  of  man  as  be 
is,  a  striving  and  developing  being,  but  of  what  he  aims  at 
being  in  some  ideal  republic. — a  pure  and  spiritual //ty-ar/.' 

From  the  historical  argument  it  follows  that  moral  ideas  are 
elements  of  the  dream-object.  But  now  it  may  be  objected  that 
while  moral  ideas  enter  into  works  of  art  they  are  not  artistic 
elements  of  those  works.  In  the  Hundred  Guilder  Print  the 
lights  and  shadows  are  dreamy  and  charming,  the  composition 
is  mysterious  and  suggestive,  we  easily  meet  the  picture  half- 
way, flow  into  it,  and  appropriate  it.  and  delight  in  it  with 
tender  spiritual  sympathy.  It  is  true  that  the  picture  repre- 
sents Christ  healing  the  sick,  and  that  his  attitude,  and  ex- 
pression, and  the  strange  atmospheric  effects  that  surround 
him,  suggest  the  niosE  moving  hislorical,  moral,  and  religious, 
and  even  philosophical  ideas,  but  these,  according  to  the  view 
under  discussion,  are  not  artistic  elements  of  the  picture  as  a 
picture.*  Surely  this  view  is  untenable.  In  any  work  of  art 
the  highest  criterion  is  the  harmony  and  unity  of  the  total  tntpres- 
sion.  All  that  is  not  a  help  is  a  hindrance.  It  may  take  years 
of  study  before  a  spectator  realizes  the  unity  of  a  picture,  but 
if  study  only  tends  to  rip  it  apart  how  can  it  be  said  to  be  a 
harmonious  whole  ?*  Now  the  more  one  dwells  on  the  mean- 
ing of  this  picture  the  more  its  lights  and  shadows  gain  in 
spiritual  power,  the  more  beautiful  become  the  delicate  draw- 
ing and  the  magical  shading,  and.  therefore,  it  appears  that 
the  mot al  ideas  are  har7Hi>uized  in  the  folal  effect,  vji6  that  they 
are  elements  and  important  elements  in  the  art-effect.  Only 
when  the  moral  ideas  in  a  picture  are  fo  obtrusive  as  to  rob  one 
of  freedom  to  enjoy  it  as  a  disinterested  bystander,*  not  com- 
mitted, as  a  bystander,  to  any  set  of  opinions,  do  they  cease  to 
be  elements  of  its  art.  But  what  follows  from  this?  One  re- 
sult is  that  the  only  consideration  for  the  artist  is,  not  to  ex- 
clude moral  or  even  religious  ideas  from  his  dream  object,  but 

1  Compare  Ariel's  son^s  in  ly^e  Tempest. 
'  (y.  Stern's  "  Einftihlao^  and  Association." 

'  One  CAnnot  err  in  studying  art  i/  one  strives  for  tlie  artisfs  Atti- 
tude. 
•The  will  tnd  fttlenttou  musl  be  left  free. 
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to  keep  them  under  control  and  to  handle  them  with  a  free 
humor,  however  earnestly.  A  fair-minded  Buddhist  could  en- 
foy  the  Hundred  Guilder  Print  because  its  moral  content  does 
not  clash  with  broad  ethical  truth;  but  it  is  a  profound  error  to 
deny  that  it  contains  moral  truth  because  it  offends  no  one.* 

If  nowit  be  admitted  that  moral  ideas  ma)-  be  treated  as  ma- 
terial for  art,  provided  Ihey  be  kept  in  pleasing  proportions,  it  be- 
comes necessary  to  enquire  what  proportion  means  in  this  con- 
nection. Here  again  it  may  be  said,  and  has,  in  fact,  been 
said  repeatedly,  that  proportion  is  a  term  applicable  to  objects 
having  phy.sical  existence  (or  wo  conceived),  but  meaningless 
when  applied  to  mere  ideas.  The  arm  of  a  statue  may  be  too 
large,  but  how  can  benevolence  be  measured  ?  Now  it  may  be 
made  clear  at  once  that  objects  of  thought  which  have  no 
physical  existence  may  yet  be  measured  mathematically  with 
the  utmost  exactness.  Take  for  example  the  idea  of  iinu.  The 
assertion  that  a  second  bears  the  relation  to  a  minute  that  a 
minute  bears  to  an  hour  is  a  perfect  example  (in  the  sense  in- 
teuded  by  Aristotle)  of  proporliou.  for  time  is  something  to 
which  number  can  be  applied,  yet  tiuie  is  less  tangible  than 
those  passions  and  affections  which  constitute  the  non-sensuous 
or  moral  element  in  art.  If  so  "  abstract  "  a  conception  as  lime 
can  be  measured  and  divided  how  can  it  be  argued  that  mere 
absiraclness  contradicts  or  excludes  the  proportion  idea  ?  When 
Shaftesbury  holds  that  in  literature,  in  enthusiasms,  in  ethical 
motivation  and  in  the  contemplation  of  nature,  the  chief  thing 
is  to  preserve  a  just  proportion  between  the  self  and  the  non-self 
in  our  affections,  it  maybe  said  that  his  idea  is  fanciful,  that 
there  can  be  no  scientific  test  of  symmetry  in  mere  affectious; 
in  a  word,  that  sesthetic  norms  do  not  apply  to  the  non-sensu- 
ous realm  of  experience.  But  wherever  the  notion  of  number 
or  quantity  may  be  applied  there  the  notion  «if  proportion  is 
strictly  applicable.  A  mere  thought  nr  feeling  can  be  measured 
by  its  effect;  it  has  (i)  duration  in  lime,  (2)  intensity  of  pitch 
or  degree,  it  involves  (3)  the  conception  of  parts  in  unity  in 
many  cases,  and  all  these  elements  can  be  determined  more  or 
less  accurately,  either  p3>chologically  or  physiologically-  But 
indirectly,  too,  moral  ideas  can  be  measured  in  the  objective 
realm  by  the  study  of  historical  and  social  institutions,  and  by 
their  reflection  in  art. 

Hence,  accordingly,  so  far  as  the  pleasure  experienced  in 
symmetry  and  proportion  is  the  pleasure  of  a  disinterested  by- 
stander entertained  by  watching  the  play  of  social  forces,  just 
so  far  cau  ethics  be  regarded  as  a  branch  of  aesthetics,  in  the 
seuse  of  Shaftesbury  and  Herbart,  and  moral  ideas  as  elements 

'The  error  lies  in  the  narrow  meaning  usually  assigued  to  "  moral." 
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in  au  artistic  WeUanschauung,     Indeed  it  is  difficult  to  coll^ 
ceive  of  either  unity  or  harmony  in  the  story  of  creation  except 
from  some  such  poiut  of  view. 

It  is.  then,  a  fundamental  error  to  assume  that  art  demands 
"  concreteaess."  and  then  by  a  loose  juggling  with  words  to 
substitute  "  senstwus  "  and  "  ofifenng  something  to  theeyeand 
ear"  for  "concrete."  What  art  demands  is  not  the  "physi- 
cally existing."  except  so  far  as  all  experience  whatever  has  its 
origin  in  the  sense  stimulations,  uor  even  the  "concrete;" 
what  It  demands  is  the  individual  //s  dream-objed  must  be 
single  and  individual,  not  generic.  It  may  deal,  and  to  be 
great  it  must  deal,  with  the  general  case,  but  not  through  class 
ideas  as  stub,  /ts  individual  may  be  the  type  of  a  great  dass,  but 
it  must  be  really  individual  to  be  artistic  Art  demands  a  pro- 
found individualizing  analysis,  just  like  science,  but  it  requires 
also  an  individualized  synthesis,  and  the  most  extensive  typt^ 
whiih  is  at  the  same  time  the  most  intensive  and  true  to  indi- 
vidual reality,  is  the  greatest  triumph  of  art.  "  Long  ago,  in 
speaking  of  Homer.  I  said  that  the  nohle  and  profound  appli- 
cation of  ideas  to  life  is  the  most  essential  part  of  poetic  };reat- 
ness.  I  said  that  a  great  poet  receives  his  distinctive  charac- 
ter of  supcriorily  from  his  application,  under  the  conditions 
immutably  fixed  by  the  laws  of  poetic  beauty'  and  poetic  truth, 
from  his  application,  I  say.  to  his  subject,  whatever  it  may  be, 
of  the  ideas  'On  man.  on  nature,  and  on  human  life,"  which 
he  has  acquired  for  himself.  The  line  is  Wordsworth's  own; 
and  his  superiority  arises  from  the  powerful  use,  io  hts  best 
pieces,  his  powerful  application  to  his  subject,  of  ideas  on  man, 
on  nature,  and  on  human  life."  This  passage  is  from  Arnold.* 
and  faithfully  represeuts  the  teaching  of  his  liper  years  on  this 
most  serious  of  literary  questions.  The  application  of  moral 
ideas  lo  life,  he  teaches,  under  the  laws  of  poetic  beauty  and 
tniih,  is  the  essential  distinction  of  great  poetr>'.  Great  poets 
are  n"t  conieot  to  give  form  to  matter,  but  they  will  shape  a 
beautiful  character  and  state,  so  that  the  race  may  at  last  rise 
to  a  level  upon  which  the  moral  relations  themselves  may  seem 
a  means  to  an  end. 

But  it  must  not  be  overlooked  that  Arnold  defines  *'  moral 
idea  "  in  a  most  broad  and  tolerant  spirit:  "  Whatever  bears 
upon  the  question  '  How  to  live,'  comes  under  it. 

'  Nor  love  thy  life,  uor  hate  :  but,  what  thon  liv'st, 
Live  well,  lion  long  or  short,  permit  to  heareii.' 

In  those  lines  Milton  utters,  as  everyone  at  once  perceives,  a 

*Crilics  of  poetry  often  still  confine  "  form  "  to  metre,  md  show  no 
feeling  for  cniotioiitl,  moral,  and  inteUectnal  "arcbitectonica.'* 
'  Ett»avit  ill  Cfiticismft. 
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moral  idea.  Yes;  but  so^  too,  whet]  Keats  consoles  the  forward- 
bending  lover  on  th.e  Grecian  urn,  the  lover  arrested  and  pre- 
sented in  immortal  relief  by  ilie  sculptor's  hand  before  he  can 
kiss,  with  the  line, 

'  For  thou  wilt  ever  love,  and  she  be  fair* — 

He  utters  a  moral  idea.     When  Shakespeare  says, 

'  We  are  sach  stuff 
As  dreams  are  made  oil.  aad  our  little  life 
Is  rouuded  with  a  sleep,'' 

he  utters  a  moral  idea." 

This  relation  of  art  to  morality,  so  much  disputed  by  Ar- 
nold's critics,  critics  who  share  the  culture  of  Arnold  and  the 
deep  and  widespread  English  knowledge  of  and  feeling  for 
great  poetr>',  goes  to  the  core  of  the  problem  of  an  aesthetic 
ethics.  If  morality  deals  with  the  whole  problem  of  '  how  to 
live.'  and  poetry  gives  proportion  and  form  to  moral  relations, 
then  Shaftesbury's  view  is  sound;  but  if  "  real  art "  has  no 
concern  with  moral  relations,  and  other  "  abstract  "  questions, 
then  the  view  still  prevalent*  (that  aesthetics  has  chiefly  to  do 
with  painting,  sculpture,  and  architecture,  and  that  it  is  friv- 
olous to  treat  the  "  profound  dissatisfaction,  wholly  different 
from  aesthetic  dislike,  which  accompanies  the  consciousness  of 
guilt."  as  a  problem  of  moral  cesthetics),  must  continue  to  pre- 
dominate. 

Shaftesbur>'  declares,  and  with  good  reason,  that  literature  is 
the  vestibule  of  his  philosophy.  In  literature  he  discerned  an 
art  which  concerns  itself  not  merely  with  the  beautiful  group- 
ing of  objects  of  sense,  but  with  the  task  of  giving  form,  har- 
mony, aud  unity  to  the  scattered  elements  of  human  character, 
life,  conduct  aud  social  relations,  the  imaginative  construction 
of  a  beautiful  and  ideal  coutmunwealth  in  which  the  poet  should 
submit  to  the  applause  of  humanity  a  conception  of  the  life 
that  would  give  established  beauty  of  individual  and  racial  con- 
duct and  intercourse,  and  reconcile  the  problems  of  freedom, 
communism,  power,  purity,  aud  dignity,  with  the  facts  of  the 
human  body  and  of  nature.  This  question  has  been  confused 
by  a  vast  amount  of  obscure  writing,  and  especially  by  a  vague 
and  misleading  use  of  the  words  wncrefe.  scnsuvfts,  form,  ab- 
stract, moral,  by  a  lack  of  grasp  of  the  significance  of  the  terms 
typical  aud  individual^  and  by  the  uncertainty  as  to  the  value 


'  This  view  is  at>  douht  still  generally  held  both  in  Germany  Rud  in 
the  Hngiish  spealcing  world. 

'The  lypicnl  is  the  suhlation  of  individual  and  general,  of  analyail 
and  synt'lie.siA,  and  it  ia  (or  tbi.i  reason  that  the  character  of  Buddha  or 
of  Hamlet  is  of  ethical  and  philosophical  import. 
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of  associated  ideas  in  the  contemplation  of  sensuous  art 
jects. 

Thf  general  tendency  of  Shaftesbury's  writings  is  to  extend 
the  territory  of  the  a-stbetic  Anscitauung  in  the  direction  of 
making  all  nature  the  true  art-object,  of  abolishing  the  notion 
of  artificiality,  and  of  including  the  phenomena  of  character 
and  sociology  iu  the  conceptiou  of  nature. 

§  2,    Proportion  and  Ethical  Motivation. 

ShaJtesbury  never  uses  the  word  proportion  without  imply- 
ing an  epiaiiiy  between  real  and  ideal  ratios.  When  he  de- 
clarer affections  to  be  well-proportioned,  he  means  that  certain 
affectious  bear  the  quantitative  relation  to  certain  otliers,  for 
example,  egoistic  to  altruistic,  in  real  life,  which  they  bear  to 
each  other  in  his  ethical  ideal.  This  usage  naturally  leads  to 
the  quesiion.  how  does  he  establish  this  ethical  ideal?  The 
answer  to  this  question  can  be  gailiered  satisfactorily  from  his 
various  works.  He  regards  balance  and  symmetry  as  elements 
of  good  proportion  which  appeal  instinctively  to  human  appro- 
bation.' He  regard-s  this  feeling  for  form  as  primary,  and  not 
derived  from  the  experience  or  reflection  of  the  individual.  Not 
only  are  the  emotions  and  propensities  upon  which  morality  is 
basEcl.  derived  from  the  natural  orgauization.  but  also  the 
sense  of  form  by  which  the  affections  are  judged  (both  ethi- 
cally and  aesthetically  at  the  same  time)  is  given  in  the  nat- 
ural organization  oi  man  as  we  know  him.  But  he  did  not 
stop  with  this  idea.  He  regards  this  instinct  for  form  as  being 
not  an  artist,  but  an  art  critic;  it  does  not  say  to  the  indi- 
vidual, Do  this,  or  that,  or.  Do  not  do  this,  or  that.  The  nat- 
ural impulse  forces  the  individual  to  do  something;  the  natural 
feeling  for  proptirtion  reports  upon  the  goodness  of  the  result 
by  a  simple ^cj  or  »(?/  it  does  no  work,  it  assigns  no  reason,  it 
does  not  even  say  good  or  bad  iu  any  moral  sense,  but  rather 
pUasmg^  ox  not  pUastni;,  and  these  terms  cau  only  be  inter- 
preted to  mean  well  or  ill-proportioued. 

It  follows  from  this  that  this  aesthetic-ethical  judgment  is 
brought  to  consciousness  only  in  relation  to  an  action  founded 
in  natural  impulse,  stimulated  through  sensation,  and  more  or 
less  modified  by  habit  or  reflection,  and  consequently  it  may 
be  said  to  involve  an  application  of  the  form-feeling  to  a  mani- 
festation of  the  stream  of  power  flowing  through  the  ner\'ous 
sysieni.  To  what  extent  a  serious  disturbance  of  this  stream 
might  produce  "that  prolouud  dissatisfaction  which  accom* 

*  In  modem  phrase  "a  beautiful  ideal  network."  James,  II,  665. 
^  There  is  a  restful  pbysioloKical  reaction  as  if  some  impeded  car- 
tent  bail  found  ita  smooth  course. 
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panies  the  sense  of  guilt,"  when  ike  organs  of  the  body  be- 
come the  retords  of  un harmonious  habits  or  when  the  sou/  becomes 
disordered  by  passion  must  be  a  matter  partly  of  the  sensitiveness 
of  the  nervous  system,  When  the  coucepiion  of  proportion  is 
combined  with  that  of  activity  there  arises  not  exactly  a  con- 
ception of  form,  but  rather  a  conception  of  harmony.  It  is  this 
idea  which  leads  Shaftesbury  to  compare  the  soul  to  a  musical 
instrument.  The  rr/V/c  does  not  say  whether  the  strings  have 
the  right  form  and  tension  until  they  are  played  upon.  It  is 
clear  from  this,  too,  that  pleasure  iu  the  ordinary  sense  is  not 
Shaftesbury's  criterion,  but  the  being  well-luued.  The  reality 
and  agony  of  a  discord  of  the  soul  must  be  thought  to  be  quite 
great  enough  to  account  for  the  profound  dissatisfaction  accom- 
panying guilt,  provided  that  the  aesthetic  judgment  apply  to 
the  moral  world.  But  in  reality  Shaftesbur>''5  most  formidable 
critics  hold  to  the  vulgar,  shallow  view  of  the  term  aesthetic. 

Accordingly,  to  Shaftesbury  virtue  is  no  other  than  the  love 
of  order  and  beauty  in  society;  and  this  love  of  order  and  beauty 
in  the  world  leads,  he  supposes,  to  belief  in  an  orderly  and 
artistic  rule  or  creative  principle.^  His  proof  of  this  position 
is  briefly  as  follows:  The  world  cannot  be  thought  of  by  us  as 
a  number  of  segregate  unities,  but  only  as  a  complex  of  related 
beings,  in  which  man  bears  a  relation  more  or  less  intimate  to 
every  other  being.  Virtue  consists  in  sustaining  these  rela- 
tions becomingly,  and  above  all,  the  relations  to  the  beings 
most  intimately  concerning  us.  The  natural  desires  and  needs  in- 
sure intercourse  among  men;  the  love  of  social  order  is  a  love 
of  harmoniou>  natural  intercourse,  or  flow  of  human  activities. 

Shaftesbury  shows  great  iuterest  iu  the  problem  of  the  de- 
scent of  man  as  discussed  by  Hobbes,  but  this  gives  liira  no 
suggestion  of  inherited  modifications  of  the  mental  structure; 
lie  assumes  that  the  principal  afifectious  are  inherent  in  the 
native  structure  of  the  mind.  He  makes  a  clear  distinction  be- 
tween the  iutnitively  necessary  truths  of  the  moral  and  les- 
thetic  relations,  and  the  knowledge  of  the  outside  world,  but 
he  expressly  abandons  the  word  "innate"  (as  applicable  to 
the  "  Formgefiihl,"  as  a  net  of  apriori  relations),  in  favor  of 
the  word  "connatural,"  on  the  ground  that  the  precise  time 
at  which  this  instinctive  knowledge  is  given  can  have  no  prac- 
tical interest.  He  never  clearly  recognizes  that  his  view  of  the 
form  instinct  requires  htm  to  assume  a  metaphysical  theory  as 
the  basis  of  his  system :  he  speaks  vaguely  of  this  instinct  as  in- 
dicating di\-inity,  and  yet  speaks  contemptuously  of  metaphys- 
ics, by  which  we  may  be  sure  he  merely  meant  the  university 
scholasticism. 


'  That  Shaftesbury's  ideas  were  of  this  atoic-pantheistic  order  la 
fully  proved  in  Dr.  Rand's  recently  published  work. 
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Aside  from  this  his  attitude  is  that  of  a  man  of  the  world* 
who  had  attempted  to  form  some  kiud  of  ethical  Lebensan- 
(kauung  for  the  endless  confusion  of  ethical  phenomena  which 
he  had  encountered  in  reading,  and  in  experience  of  life,  by 
an  application  of  the  generaIiz.itions  of  the  Greeks  ethics. 
Two  ideas  became  selected  as  the  most  helpful  in  reducing  this 
confusion  to  order,  (i)  Aristotle's  conception  of  Mr  mean,  and 
{2)  the  conception,  original  to  Shaftesbury,  of  the  balance  of 
the  selfish  and  social  affections  as  the  most  comprehensive  ap- 
plication of  the  law  of  the  mean  to  motives  of  conduct.  These 
two  conceptions  blended  into  one  general  view  of  virtue.  It  is 
true  that  he  enumerates  a  third  kind  of  affections,  the  unnatural, 
which  are  neither  selfish  nor  unselfish,  but  merely  degrading, 
but  he  makes  little  mention  of  these  except  in  the  classifica- 
tion, and  a  thorough  analysis  might  show  a  certain  confusion 
as  to  their  exact  relation  to  primitive  altruism  and  egoism.  He 
has,  in  general,  a  preference  for  the  division  of  any  topic  into 
two  branches  corresponding  to  his  taste  for  symmetn.-.  He  does 
not  distinguish  the  affections  which  sacrifice  the  selfish  inter- 
ests of  the  present  in  favor  of  the  interests  of  society,  from 
those  affections  which  find  their  own  interest  in  the  common 
interest,  though  the  former  alone  are  strict  opposilcs  of  real 
selfishness.  In  fact  Mtf  sociai  affections  in  Shaftesbury  gener- 
ally mean  the  altercgoistic  affections.  Closel}'  connected  with 
this  is  Shaftesbury's  strong  inclination  to  consider  ethics  as  a 
problem  of  our  present  life,  and  to  treat  the  conception  of 
future  rewards  and  punishments  as  of  merely  pedagogical  im- 
portance. Ue  is  intenf^ely  interested  in  virtue  as  a  terrene 
phenomenon,  and  not  in  virtue  as  an  abstract  quality  predicable 
of  all  reasonable  beings. 

His  view,  though  m  simply  conceived,  enabled  him  to  ar- 
range the  facts  of  life  as  he  saw  it.  with  much  success.  To 
every  individual  there  arc  two  great  facts,  self,  and  others.  The 
ideal  attitude  of  character  is  the  symmetrical  identification  of 
the  self  with  ihc  others.  To  incline  to  either  side  is  to  cause 
either  congestion  or  weakness  in  the  bwiy  politic.  Even  ani- 
mals have  social  affections.  Female  mammals  hardly  distinguish 
their  young  from  their  own  bodies.  The  young  of  the  human 
race  remain  helpless  for  many  years,  hence  the  education  of 
identificalicm  through  sympathy  mates  great  advances  in  the 
human  race.  This  grows  into  patriotic  feeling  or  identification 
with  and  will  to  die  for  the  tribe,  and  even  for  the  human  race, 
and  leads  to  the  conception  of  an  ideal  brotherhood  or  republic. 

1  Students  of  Queea  Anne's  reign  will  fiadmaDy  reason*  why  Shaftes- 
bury sbonltl  appear  less  aiistrrc  in  \\\%  public  tbau  in  bi«  esoteric 
utterances,  if  ne  was  to  infiuencc  his  age. 
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The  love  of  nature,  as  of  trees,  clouds,  hills,  and  streams,  is 
with  Shaftesbury  a  higher  step  lu  the  same  process,  a  6ner  and 
higher  extension  of  the  eutlmsiasttc  sympathy  for  the  non-self, 
which  he  calls  virtue,  or  the  love  of  order  aud  beauty  iu  the 
world.  iVU  his  writiags  agree  in  treating  the  sympathetic  uni- 
fication of  the  self  and  the  non-self  through  comprehension 
and  fellow-feeling  as  the  essence  of  virtue,  and  this  symmetry 
is  treated  as  belonging  to  various  steps,  the  lowest  of  which  is 
that  of  the  instinctive  love  of  animals  for  their  joung,  and  the 
highest  a  poetical  identification  of  the  ego  of  the  aesthetic  con- 
sciousness with  the  beauty  of  nature.  No  one  can  read  Shaftes- 
bury's treatment  of  the  different  orders  of  "'forms"  with  a 
free  mind  and  not  perceive  that  it  contains  the  germ  of  Schel- 
ling's  system  of  identity,  though  the  germ  is  only  a  germ. 

This  is  the  sense  in  which  Shaftesbury  teaches  that  a  love 
of  order  and  proportion  leads  to  a  knowledge  of  the  divine. 
The  conception  of  a  progressive  refinement  or  culture  of  the 
affections  is  the  backbone  of  his  whole  system;  without  this 
ground  of  difference  between  the  various  stadia  of  virtue  his 
system  would  be  what  it  has  often  been  called,  a  pagan  a?.stheti- 
cism.  His  pure  Anschanung  of  Nature  havers  on  the  border 
between  the  natural  and  the  mystical,  between  the  understand- 
ing and  the  spirit.^  A  character  is  virtuous,  or  has  ethical  form, 
when  the  knowledge  and  feeling  of  its  own  claims  and  of  thote 
of  others  stand  in  perfect  balance;  but  both  knowledge  and 
feeling  become  ramified  and  extended  from  the  narrow  confines 
of  a  hut  of  prirai  tive  savages  to  the  cosmic  outlook  of  a  modem 
thinker.  The  peculiar  merit  of  Shaftesbury  is  his  insistence 
upon  balance  on  the  various  intermediate  stadia.  His  strong 
grasp  of  this  idea  makes  him  regard  goodness  aud  beaul>  as 
identical,  and  this  conception  is  greatly  strengthened  by  the 
Platonic  idea  that  perfect,  or  absolute  goodness  aud  beauty  are 
identical.  But  while  Shaftesbury  has  this  clear  view  of  the 
various  stadia  of  goodness,  and  of  the  absolute  ideal  of  good- 
ness, he  almost  ignores  the  conception  of  process  by  which  new 
stadia  are  to  be  reached.  In  spite  of  the  great  variety  of  his 
ideas,  this  principle  of  symmetry^  and  this  lack  of  sympathy 
with  what  one  may  call  broken  or  asymmetrical  forms,  go  hand 
in  hand  throughout  his  works  as  the  characteristic  of  his  way 
of  thinking.  He  vifiduates  no  special  or  one-sided  aciivHies, 
whether  in  art,  philosophy,  conduct,  literature,  or  religion. 

It  is  characteristic  of  his  view  of  life  that  he  regards  solitude 
as  egoistic,  and  sociability  as  essentially  altruistic.  This  view 
leads  him  to  argue  that  the  study  of  mathematics  is  an  altrui.stic 
pursuit.     He  overlooks  the  fact  that  the  most  sinister  figures 


!</.  Kircbmann's  /Kstlietik.     I,  54. 
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in  history  have  miugled  much  with  their  fellow-men,  and  that 
the  most  benevolent  have  sometimes  lived  as  rednses.  It  is 
evident  that  mathematical  acumen  per  se  offers  no  clue  to  the 
attitude  of  the  mathematician  toward  society. 

Shaftchbury  always  kept  before  him  the  conception  of  an  ideal 
commonwealth,  and  in  that  sense  be  may  be  said  to  teach  thai 
there  are  not  three  but  fonr  classes  of  affections  influencing 
human  actions.  Both  this  teitdeucy  to  look  forward^  for  one 
element  of  motivation,  and  his  bold  denial  of  the  reality  of 
evil  might  be  treated  in  this  paragraph,  but  belong  more 
properly  to  the  next. 

§  3.     Proportion  A^^>  thb  Good.  * 

Shaftesbury  says  little  in  his  pubHc  utterances  of  duty  as 
such.  This  conception  is  presented  hv  him  as  a  striving  for 
harmony  of  conduct  antl  of  culture.  He  seems  interested 
mainly  in  the  definition  of  virtne  and  of  the  good.  The  good 
in  its  various  stadia  is  the  harmony  resulting  from  well  balanced 
affections,  or  relations  of  the  ego  and  the  non-ego.  Every 
form  of  relative  good,  he  says,  yields  to  a  better,  and  all  that 
contains  mortal  nr  corruptible  elements  must  finally  yield  to 
the  immortal  aud  incorruptible.  At  every  step  the  corruptible 
elements  diminish,  while  the  incorruptible  increase.  The  road 
to  the  highest  good  is  the  middle  path  of  virtue  as  defined 
above.  The  highest  good  is  the  harmony  of  the  highest  stadiutn 
of  refinement  and  culture. 

Shaftesbury  is  one  of  those  thinkers  before  Kant  who  felt 
deeply  that  the  world  is  in  some  way  a  harmony  of  disagreeing 
principles;  he  felt  vaguely  that  one  cnn  stand  t>etween  these 
contending  forces,  and  see  aud  feel  their  Disposition,  or  rise 
ftlxjve  them  aud  sec  where  they  meet  iu  unity,  like  the  meridians 
at  the  pole;  which  melt  into  unity  just  where  they  sefera  most 
to  clash.  When  is  evil  not  evil  ?  When  it  is  in  a  drama,  for 
then  it  is  only  a  play  of  the  fancy,  or  when  it  occurs  in  a  dream, 
for  then  it  is  all  in  the  imagination;  when  we  objectify  our  total 
experience,  loosen  the  aesthetic  spectator  within  us,  and  with- 
draw into  a  deeper  recess  of  consciousness,  for  then  we  see  life, 
the  life  of  ourselves  as  well  as  nf  others  as  a  play,  or  as  a  pass- 
ing show,  or  as  n  dream  of  the  fancy  in  which  not  ouly  our 
bodies  but  also  our  souls  act  their  parts.'  Such  is  the  drift  of 
Shaftesbury's  argument.  Thisgift  of  sending  the  lesthetic  con* 
sciousuess  outside  the  whole  realm  of  experience,  including 
our  own  joys  and  sorrows,  and  of  viewing  the  soul  and  its  joys 
and  sorrows  as  mortal  and  merely  imaginary  is  marked  in 

'The  Moralists. 

3  L«tieis  to  Aiosworth. 

■Scblciermacher — the  world  as  art-work,  add  God  aa  artist. 
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Shaftesbury  and  explains  his  bold  paradoxes.  He  hovers  con- 
stantly between  a  practical  and  a  purely  aesthetic  interest  in 
the  world  arouad  him.  The  street  is  now  a  real  street,  and 
now  an  animated  picture;  the  crowd  is  now  a  number  of  citizens, 
and  now  a  realistic  theatrical  group;  and  now  again  citizens; 
not  from  doubt  of  reahty,  not  from  metaphysical  idealization, 
bnt  purely  from  an  intense  enthusiastic  aesthetic  feeling  for 
form  and  for  floating  fact  upon  a  broad,  powerful  stream  of 
imaginative  energy.  This  is  the  sesthetic  Anschauun^  and 
makes  evil  seem  merelj'  a  harmonized  element  in  a  work  of  art, 
while  its  mood  prevails  over  the  claims  of  worldly  interest 
or  evi?ry-day  reality. 

Shaftesbury  felt  this  strongly,  and  hence  arises  his  mixture  of 
audacity  and  unsatisfactory  explanation  in  handling  the  prob- 
lem of  evil,  in  which  he  makes  naive  transitiuns  from  the  posi- 
tion of  admitting,  to  that  of  denying  the  reality  of  evil,  with  no 
apparent  consciousne.'*  of  their  inconsistency.  To  the  spirit  at 
play  there  is  no  evil,  but  Co  the  spirit  at  work  there  is  abundant 
evil  calliug  for  intelligence  and  sympathy. 

Shaftesbury  repeatedly  asserts  that  what  is  beautiful  and 
well-proportioned  is  good,  and  that  what  is  absolutely  beauti- 
ful is  the  absolutely  good.  He  also  declares  though  less  di- 
rectly, that  what  is  not  harmonious  and  well-pruportioned  is 
evil.  But  in  spite  of  such  assertions  he  is  far  from  exaggerating 
the  identity  of  the  good  and  the  beautiful,  as  can  be  seen  by 
the  following  limitations:  (i)  He  defines  beauty' with  extra- 
ordinary austerity,  (2)  He  teaches  that  there  are  various 
stadia  or  orders  of  goodness  and  beauty.  (3)  He  identifies 
moral  ugliness  or  lack  of  proportion  almost  always  with  (a) 
excessive  egoism  or  (b)  unnatural  affections.  Accordingly  his 
doctrine  of  the  identity  of  goodness  and  beauty  means  simply 
that  perfection  of  form  is  an  outward  indication  that  energy 
and  virtue  have  reached  a  certain  stadium  aud  received  the 
reward  of  striving,  in  the  harmonious  activity  of  the  forces  and 
affections  involved.  While  the  affections  are  divided  the  ego- 
istic are  evil;  but  he  does  not  vindicate  heroic  altruism,  and 
regards  it  as  asymmetrical.  //  never  occurs  to  him  that  heroic 
self-sacrijice  in  the  i/idividuaJ  may  tend  to  symmetry  in  the  stale; 
hence  his  defective  sympathy  for  Christianity. 

Besides  this  discussion  of  evil  there  are  three  other  discus- 
sions which  Shaftesbury  treats  as  preliminary  to  his  doctrine  of 
the  highest  good:  (1)  the  meaning  of  the  word  "  natural,"  (2) 
the  probability  of  miracles,  (3)  the  existence  of  God.   We  have 

'  The  empbKsis  givcu  throughout  ibis  Fsftay  to  the  inward  fttoicism 
of  Shaftesbury  is  more  than  confirmed  by  Dr.  Rand'i  contribution 
to  our  kaowledgc  d(  his  esoteric  faith. 
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to  do  only  with  the  influeace  of  aesthetic  ideas  upon  these 
questions. 

The  word  natural  means  either  governed  by  the  instinct  given 
primarily  by  nature,  or  governed  by  affections  occurring  In 
such  proportions  as  to  produce  harmonious  conduct  on  a  higher 
plane:  that  is,  by  a  refined^  and  conscious,  but  yet  adequate, 
naive  and  harmonious,  substitute  for  instinct.  So  long  as  man's 
instinct  was  purely  undivided  and  unconscious  he  was  not 
really  a  moral  being.  So  soon  as  he  began  to  reflect  upon  his 
conduct,  his  instinct  became  divided  into  affections.  These 
affections  must  be  selfish  or  unselfish.  Even  wolves  love  their 
young  and  identify  them  with  themselves  to  the  point  of  dying 
for  them.  The  higher  stadia  of  life  differ  from  the  lower,  not 
in  the  balance  of  these  affections,  but  in  refinement  and  self- 
consciousness.  Unnatural  means  lacking  in  instinctive  balance 
on  any  plane  of  moral  conduct.  On  this  idea  rests  Shaftes- 
bury's whole  structure  of  moral  good.  To  Shaftesburj*  a  re- 
turn to  nature  docs  not  mean  a  return  la  ignorance  or  sav- 
agery, but  to  the  wcll-proporlioiied  affections  of  instinct  on 
new  stadia  of  progressive  refinement. 

He  relates  the  discussion  of  miracles  to  his  aesthetic  ideas  in 
the  following  manner:  All  nature  is  a  miracle;  the  true  mod- 
ern transubstantiation  is  the  perception  of  a  bit  of  nature  as 
"  beseelt;"'  at  a  rude  blow  the  hamadryad  may  desert  the  tree. 
Shaftesbury  shows  a  half  serious  enthusiasm  for  nymphs  and 
hamadryads.  But  these  Greek  miracles  do  not  disturb  the 
order  of  nature.  The  true  miracles  are  always  present  and  re- 
quire not  io  be  performed,  but  to  be  perceived.  There  are  minds 
so  ill-regulated  that  the  order  of  nature  does  not  kindle  the 
sense  of  divinity:  these  think  that  any  violation  of  natural  law 
through  prodigies  would  offer  proof  of  the  realit>'  of  spiritual 
forces.  But  miracles,  he  says,  though  they  would  be  proof  of 
power  would  not  prove  goodness  in  the  agent,  and  hence 
not  God.  They  would  unhinge  nature,  bring  confusion  into 
the  world,  break  its  uniformity,  destroy  that  admirable  sim- 
plicity of  order  from  whence  llie  one  infinite  and  perfect  prin- 
ciple is  known.  The  world  is,  he  says,  not  a  self- governed, 
but  a  God-governed  machine. 

The  a.'sthetic  argument  for  a  God  he  bases  upon  the  princi- 
ple that  while  religion  cannot  be  founded  upon  a  system  of  re- 
wards and  punishments,  it  can  be  founded  upon  the  principle 
of  love;  and  the  love  of  God  can  be  immediately  perceived  in 
the  beauty  of  nature.  He  does  Dot  hold  that  every  man  can 
see  the  beauty  of  nature  in  this  way.     But  great  leaders  per- 


'By  "  rcGncd  "  I  mean  bcre  "  sbarpeacd  "  rather  thao  elevated  or 
txatted  in  the  Christian  sense. 
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ceive  it  and  teach  the  race.  Man's  very  struggle  for  knowledge 
destroys  liis  harmony  of  perception,  but  the  time  will  come 
when  through  adequate  culture  men  may  return  to  nature. 
He  admits  that  white  knowledge  is  imperfect  it  is  impossible 
to  prove  that  the  uuiverse  is  a  harmony,  but  he  claims  that 
the  more  we  team  of  natural  law  the  more  reason  we  have  to 
believe  that  nature  is  all  governed  by  one  spirit. 

It  is  clear  that  he  can  have  but  one  conception  of  the  high- 
est good,  and  be  states  with  expUcitness  thai  to  know  the 
truly  beautiful  with  genuine  enthusiasm,  and  thus  to  achieve 
continuous  and  intense  harmony  is  the  summum  bonum.  On 
lower  stadia  proportion  and  symmetry  arc  signs  of  harmonious 
affections,  but  the  absolute  beauty  must  be  free  from  lower  in- 
terests. ' '  Thf  absurdity  lies  in  seeking  Ike  enjoyment  elsewhere 
than  in  the  subject  loved."  This  fine  conception  lies  at  the  core 
of  the  seslhetic  ethics.  The  psychological  basis  of  the  percep- 
tion of  the  truly  beautiful  is  in  an  affection  which  he  calls 
sometimes  enthusiasm,  and  .sometime  love,  and  which  seems  lo 
coincide  with  the  social  affections  in  a  high  state  of  activity. 
Shaftesbury's  ethical  structure  comprises  a  series  of  stadia 
upon  which  this  affection  seizes  upon  larger  and  larger  circles 
of  the  non-ego  to  identify  them  with  the  ego.  This  process 
develops  with  increased  knowledge  and  intercourse.  It  in- 
volves not  only  offspring,  clan,  country,  and  the  human  race; 
but  finally  (animals?),  plants,  mountains,  seas,  sky.  When 
the  more  remote  and  insignificant  parts  of  nature  are  saturated 
with  this  identifying  sympathy  it  begins  to  be  seen  that  the 
beauty  of  nature  is  literally  a  divine  beauty,  and  that  the  soul 
is  face  to  face  with,  if  not  identified  with,  the  creative  principle. 

There  are,  be  savs,  ''three  orders  of  forms:"  (i)  material 
forms,  (2)  forming  forms,  and  (3)  forms  that  produce  form- 
ing forms,  by  which  he  says  he  means  the  procreative  power. 
These  three  stadia  are  an  aeithetic  reading  of  body,  soul,  and 
spirit.  The  third  order  can  produce  minds,  just  as  the  mind 
itself  can  design  material  forms.  That  which  fashions  minds 
themselves,  contains  in  itself  all  the  beauties  fashioned  by  those 
minds.     These  forni.s  are  the  fountain  of  all  beauty. 

But  this  creative  principle  in  man  is  the  same  which  gives 
beauty  and  government  to  nature.  It  is  the  principle  of  beauty 
within  us,  our  intuitive  knowledge  of  form,  that  teaches  us  to 
recognize  the  beautiful,  without  instruction  from  others.  The 
energy  with  which  Shaftesbury  explains  that  the  pure  attrac- 
tion of  beauty,  an  attraction  ab.solutely  independent  of  the  cuiuai 
existence  0/  the  object  admired,  must  be  distinguished  from  lower 
attractions,  is  nowhere  surpassed,  and  is  the  germ  of  all  that 
is  best  in  Kant's  A>//rX-i/er  l/rtcilskra/i  awX'ni  Schiller's  aesthetic 
letters.     The  highest  attainable  good  is  the  harmony  of  the 
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being,  involved  in  the  perception  of  spiritual  beauty  through 
sensuous  represeutaiioii.  The  idea  is  e'lsentially  one  of  freedom. 
It  can  hardly  be  said  that  Shaftesbury  taught  an  Ideutilatssytem. 
yet  it  is  mainly,  perhaps,  his  aversion  to  metaphysical  specula- 
tion that  kept  him  from  making  the  step  thereto.  The  creative 
energy  in  man  occurring  on  the  most  refined  stadium  of  culture, 
freest  from  narrow  interests,  finds  itself  in  complete  harmony 
with  the  creative  principle  in  nature,  showing  as  the  beautiful. 
The  world  is  thus  perceived  as  " beuelt.*'  There  is  no  desire 
to  see  it  other  than  it  is,  to  perform  miracles,  because  there  is 
no  possibility  in  this  state  of  any  desire  of  any  kind  whatever; 
harmony  is  precisely  the  condition  in  which  desires  are  at  rest. 
The  soul  perceives  the  dinne  beauty  of  the  world  and  assents  to 
its  goodness,  What  is  not  seen  as  perfectly  good  is  not  seen 
as  beseett  and  harmonious.  This  is  to  see  the  miracle  of  crea- 
tion and  in  a  sense  to  see  it  from  the  point  of  view  of  creator; 
but  this  state  of  mind  can  hardly  be  called  moral,  inasmuch  as 
it  occurs  at  a  point  where  the  consciousness  withdraws  from 
interested  relations.'  Shaftesbury  considers  the  human  form 
as  a  part  of  nature,  and  as  its  must  beautiful  object.  It  was 
from  him  that  Schiller  look  bis  idea  of  the  difi&cnlty  of  seeing 
the  human  body  arslhetically.*  In  the  Aforaiists,  where  he  ex- 
presses so  passionately  his  feeling  for  the  spiritual  beauty  of 
nature,  he  confines  himself  to  the  beauty  of  landscape,  because 
he  knew  that  it  requires  almost  superhuman  elevation  of  mind 
to  treat  the  human  form  as  a  pure  sesthettc  phenomenon.  This 
passage  was  the  key-uole  of  the  chorus  of  nature-poetry  that 
began  a  few  years  later  with  The  Seasons  and  which  has  been 
a  main  element  iu  literature  ever  since.  Shaftesbury's  influ- 
ence on  Pope's  verse' has  been  elaborately  exploited,  but  his 
influence  on  Thomson,  Cowper.  and  Wordsworth  is  far  more 
important  to  us.  Shaftesbury's  connection  of  the  highest  good 
with  a  pure  and  intense  Ansrhauun^  of  nature  and  with  the 
third  or  creative  order  of  forms  in  man  is  full  of  suggesti  veness, 
and  foreshadows  another  problem  of  aesthetics,  that  is,  the  rela- 
tion of  beauty  to  sublimity  on  the  highest  stadium  of  apprecia- 
tion. It  is  true  that  Shaftesbury  speaks  of  nature  thus  per- 
ceived as  beautiful,  but  the  discrimination  of  beauty  and  sub- 
limity was  but  ill-understood  by  Burke  many  years  after  Shaftes- 
burj' death  (1761),  and  was  not  understood  in  the  motlem  sense 
before  Kant's  definitions  (  1790).  Shaftesbury  expressly  stales 
that  the  sublime  places  of  nature,  great  forests,  mountains, 
caverns,  are  most  favorable  to  the  contemplation  of  God.  In  this, 

'Neither  immoral,  nor  not  yet  moral,  hut  fircetermoraJ. 
•Letter  26. 
'P»ul  Vnter. 
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as  in  many  other  respects,  he  foreshadows  modern  aesthetic 
views. 

It  becomes  clear  upou  reflection  that  Dature.  seen  as  the  im- 
mediate expression  of  divinity,  cannot  be  called  beautiful  with- 
out at  the  same  time  being  called  sublime.  In  spile  of  certain 
differeuces  between  the  definitions  of  Kaut,  Hegel,  and  Vischer, 
on  the  one  hand,  and  of  Fechuer.  Hartmann  and  others  on  the 
other  hand,  there  is  a  general  agreement  that  a  sublime  object 
must  in  some  sense  be  great  or  mighty  {gexvaitig'),  that  it  must 
arouse  a  sense  of  fear  and  weakness  in  the  spectator,  and  that 
this  fceliug  must  be  followed  by  a  plcasiug  sense  of  the  supe- 
riority of  miud  over  matter.  (It  seems  that  the  tragic  in 
the  moral  world  arouses  fear  and  pity  in  the  spectator,  but  also 
gives  pleasure  by  being  perceived  in  the  aesthetic  Schtin.  This 
analog)*  has  sometimes  led  to  a  slight  confusion  between  the 
ierois  tragic  And  sublime ;  Shaftesbury  uses  the  word  sublime 
rather  of  conduct  than  of  sense-objects).  Kant  teaches  that, 
in  the  sublime,  perceptions  are  not  compared  with  conceptions 
of  the  understanding,  as  in  beauty,  but  with  ideas  of  the  rea- 
son. Its  effect  depends,  therefore,  upon  m/isproporiton  between 
sense-perceptions  and  ideas  of  reason.  The  German  j-Esthetik 
in  general  derives  the  sublime  from  the  "  Vernunftidee  des 
Unetidlichen.'  There  seems  to  be  a  great  deal  of  relative 
sublimily  wliich  does  not  quite  arouse  those  ideas  of  the  soul 
which  we  call  unendlich,  or  absolute,  or  divine;  but  certainly 
the  sublime  is  most  effective  when  it  does  so  afiect  us.  (Ex. 
Coleridge's  Hymn  to  Mont  Blanc.) 

On  the  contrary,  the  beautiful,  instead  of  exalting  the  spirit- 
ual part  of  man  and  humbling  the  sensuous,  brings  a  feeling 
of  harmony  and  proportion  between  the  sensuous  and  the  re- 
flective powers  of  our  nature 

Heuce.  accordingly,  it  would  seem  that  Shaftesbury's  beauty 
of  nature  is  not  mere  beauty:  (i)  because  he  views  the  whole 
earth,  mountains,  oceans,  sky,  with  a  comprehension  of  their 
enormous  magnitude  and  power,  (2)  aad  because  his  contem- 
plation ends  iu  a  referring  of  alt  this  to  a  spiritual  being.  But 
on  the  other  hand  all  these  sublime  elements  are  seen  by 
Shaftesbury  as  a  vast  and  bcaHtiful  harmony,  white  the  sublime 
as  such  is  always  characterized  by  a  certain  isolation*  and.  short 
of  its  solution  in  catastrophe,  acertaiu  insolubility.  Can  an  object 
be  both  sublime  in  the  strict  Kantian  sense,  and  beautiful  at 
the  same  time?  The  answer  to  this  is  that  before  an  object 
can  really  be  perceived  as  (absolutely)  sublime  and  (abso- 
lutely) beautiful  at  once  it  must  arouse  in  the  spectator  a  har- 

^Cf.  Karl  Groo*.  Bin)«ituDg  in  die  ^sth.  S.  3I0. 
'Jast  as  the  tragic  ia  cbamcterixcd  by  lonelioest,  at  in  Hamlet,  Mae* 
betb.  Timon. 
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motiious  perception  of  spiritual  powers  which  wholly  satisfies 
the  aspirations  of  the  iiiiellect  at  the  same  time,  and  thi;i  could 
only  mean  that  the  object  is  known  by  a  mind  which  perceives 
the  sense  object  as  a  spiritual  creation  (or  in  other  words  by  an 
intnitive  intellect  in  which  will  and  power  are  one,  and  the  under* 
standing  a  nierechannelof  commnnicationj.  Shaftesbury  proba- 
bly does  not  strictly  mean  that  the  harmony  between  his  sonl 
and  the  sublime  beautyoi  nature  amounts  to  a  senseof  creation, 
but  merely  that  it  offered  a  presentiment  of  such  a  sense.  Or 
if  he  really  believed  that  he  perceived  the  soul  of  nature  in  the 
beauty  of  the  landscape,  it  is  yet  possible  that  this  belief  was 
the  error  of  an  enihnsiastic,  sensitive,  and  aspiring  mind.  The 
efforts  of  p<^ets  to  see  the  world  from  this  imaginary  point  of 
view  frequently  lead  to  poetr>-  in  which  a  high  degree  of  beauty 
and  a  high  degree  of  sublimity  are  more  or  less  successfully 
blended.     (Ex.  Faust  I.   Prolog,  in  Himmel,  V.  i-aS.) 

It  follows  from  this  that  tht*  highest  good,  as  taught  by 
Shaftesburj'.  is  an  a:sthetic  delight  in  nalmc,  includiug  man; 
in  this  state  beauty  ou  its  highest  plane  forms  a  union  of  sub- 
lime elements,  and  the  attitude  of  the  beholder  is  that  of  an  ar- 
tist rejoicing  in  his  work  with  a  full  critical  appreciation,  but 
with  no  thought  ofm^nJy  understaudiag  it  or  fearing  it,  but 
of  taking  an  ecstatic  pleasure  in  it.  In  the  progress  of  the 
aesthetic  consciousness  toward  such  an  ideal,  it  is  clear  that  the 
sense  of  sublimity  must  extend  enormously  before  alt  objects 
can  be  received  into  an  oesthetic  Ayischauung.  It  is  probable 
that  as  knowledge  increases  and  sensibility  keeps  pace,  not 
only  mountains,  oceans,  storms,  arc  regarded  as  sublime,  and 
not  only  the  earth  as  a  vast  ball  in  space,  hut  even  small  and 
hitherto  insignificant  objects  which  science  has  discovered  to 
be  examples  of  great  natural  laws.  T\\e  feeling  that  should  be 
inspired  by  natural  law  comes  ver>- slowly,  yet  both  knowledge 
■  and  feeling  are  implied  in  any  progress  toward  freedom.*  /» 
the  days  of  /Cant  the  view  of  sublimity  which  prevailed  in  literary 
circles  was  mtdc  if  not  vulgar  from  our  point  of  mew.  Many 
parts  of  Schiller  and  Byron  which  thrilled  our  ancestors  leave 
us  cold.  The  average  literary  student  of  to-day  in  England  or 
AmericaacceptsMatthevv  Arnold's  cslimatcof  By rnn  and  Words- 
worth as  substantially  correct.*  though  the  Germans  still  re- 
gard Ryron  much  as  the  Engli.sh  did  long  ago.  Some  modem 
poets  find  sublimity  in  objects  that  were  once  thought  mean 
and  trivia],  and  the  tragic  is  no  longer  confined  to  the  great 
and  powerful,  and  indeed,  in  some  instances,  has  been  seri- 
ously extended  to  the   fortunes  of  animals,  if  not  uf  plants. 

'Knowledge  and  virtue  are  idenlical  only  when  knowledge  includes 
the  Iccliiig  which  belougs  lo  it. 
*Trentt>\\  the  Byron  revival — but  he  does  Dot  refute  this  view. 
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Sympathetic  idenli6cation  of  the  self  with  the  non-self  follows, 
slowly,  upon  the  searching  analysis  of  scientific  investigation, 
and  logins  toconstrucl  a  spiritual,  but  not  a  superstitious,  If^//- 
anschaimng  nearer  to  that  which  presented  itself  to  the  insight 
of  Shaftesbury. 

Shaftesbury's  view  of  the  identity  of  the  supreme  good  and 
the  supreme  beauty  resembles  that  of  Plato  in  many  respects.* 
But  Shaftesbury's  clear  and  original  grasp  of  the  necessity  for 
balance  between  and  sympathy  between  the  self  and  the  non-self 
brings  him  very  close  to  the  present  age.  He  may  be  said  to 
stand  midway  between  Plato  and  Schctling. 

§  4.    Proportion  and  Enthusiasm. 

Shaftesbury  deals  with  three  chief  points  concerning  en- 
thusiasm in  its  relation  to  proportion:  (i)  What  is  the  nature 
of  the  quality  called  enthusiasm  ?  (2)  What  is  enthusiasm  in 
the  derogatory  sense  ?  (3)  What  is  it  in  its  best  sense  ? 

He  made  a  highly  original  effort  to  see  a  mysterious  psycho- 
logical pbenomeuon  in  a  reasonable  and  philosophic  light.  He 
considers  enthusiasm  both  from  an  ethical  and  from  a  meta- 
physical standpoint  {i.  e.,  in  its  relation  to  reality),  and  makes 
an  attempt  to  comprehend  both  views  under  the  category  of 
aesthetic  form. 

Shaftesbury  takes  the  conception  of  enthusiasm  very  seri- 
ously. He  uses  the  word  partly  in  its  Greek  sense  {Iv^v<t\.6Xm.v) ^ 
and  partly  in  its  relatlou  to  those  terrible  outbreaks  of  religious 
mania  which  were  so  widespread  iu  the  middle  ages.'  Hence 
the  mysterious  suggestiveness  of  the  word  in  this  essay.  In  no 
case  does  he  employ  it  iu  its  usual  modem  English  sense. 

In  the  Moralists  enthusiasm  is  spoken  of  as  a  settse  by  means 
of  which  the  "  divine  beauty  "  of  nature  may  be  apprehended; 
that  energy  through  which  nature  may  be  perceived  in  the 
sesthetic  Sckdn  as  understood  by  Shaftesbury,  who  as  a  stu- 
dent of  Plato  (v.  Rep  Bfc.  X)  had  grasped  that  conception  as 
firmly,  though  not  as  analytically,  as  Schiller  and  Hegel.  In 
the  Inquiry  he  has  based  the  conscious  moral  activities  in  the 
animal  affections.  While  these  are  below  the  state  of  reflection 
they  are  neither  moral  or  immoral,  but  non-moral  or  sub- 
moral.  In  the  moral  realm  they  show  normally  (he  speaks 
also  of  unnatural  affections)  as  selfiiih  and  social. 

Enthusiasm  may  be  described  as  a  state  of  the  .soul  in  which 
the  animal  energies,  acting  on  various  planes  of  consciousness, 
urge  the  individual  to  extraordinary  activity  of  body  or  mind. 
When  this  extraordinarily  energetic  impulse  reaches  a  very 

-    'Republic.  Vn,si7. 

^Cf.  Dancing  Mania  of  Middle  Ages. 
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^igh  plane  of  conscioosness  it  produces,  perhaps,  a  fcnowledge 
or  power  which  the  understanding  does  uot  possess,  such  as 
the  power  of  perceiving  nature  through  aesthetic  intuition  as 
"besecU." 

Enthusiasm  in  general  implies  a  preponderance  of  natural 
energy  over  culture  with  a  consequent  lack  of  repose  or  stability. 
If  the  mind  is  cultivated  adequately  in  many  directions  it 
makes  a  reasonable  use  of  the  energy  supplied  it  by  uature  in 
the  performance  of  its  ordinar>*  functions.  On  the  other  hand, 
if  the  mind  has  few  or  fragmentary  lines  of  thought,  and  yet  is 
supplied  with  a  great  flow  of  activity,  it  is  always  in  danger  of 
being  roused  to  fury  by  the  rush  of  superfluous  energy  into 
some  complex  out  of  which  it  cannot  find  a  way  for  itself.  The 
tendency  of  this  impulse  to  discharge  it^f  iu  actiou  makes 
persuasion  of  no  avail,  because  the  outlet  offered  by  any  sug- 
gestion of  reason  is  too  slight  to  give  relief. 

Hence  enthusiasm  may  be  said  to  be  bad  when  it  occurs  in 
relation  to  a  notion  not  standing  in  well-proportioned  relation 
to  other  notions.  Huuior  is  a  peculiarly  effective  means  of 
drawing  off  the  energies  of  a  fanatic  or  a  mob  from  their  fixed 
ideas  if  employed  in  good  time. 

The  Greeks  had  enthusiasm  with  well-proportioned  culture. 
Their  Wettansehaiiung  was  broad  and  complete ;  though  their 
knowledge  was  not  minutely  ramified,  yet  it  was  comprehensive, 
and  was  crowned  by  a  mytholog>*  in  which  the  muses  gave 
them  ^.provisional or  Jamiful outlet tozvatd reason,^  which  though 
poetical  was  sane  and  natural.  Aristotle  and  Kant  do  not  take 
their  categories  more  seriously  as  a  set  of  meridians  toward 
truth  than  Shaftesbury  takes  the  Muses  as  guides  to  the  Ely- 
sium of  the  sesthetic  Amchauuitg .  The  Christians,  he  says, 
pity  the  Greeks,  but  their  religion  as  humorless,  fanatical 
and  "soul-saving,"  is  inferior  in  symmetry ,  naturalness 
and  breadth.  God,  he  says,  with  naive  anthropomorplusm.  is 
to  be  conceived  not  as  severe,  pompous,  impo.sing,  but  as  sweet 
and  good-humored.  Ill-humor  is  the  result  of  narrow  cul- 
ture, or  of  opposition,  but  God  can  have  no  illhuuiors,  for  in 
him  all  the  energies  get  their  appropriate  play,  and  be  is  not 
opposed. 

Enthusiasm,  accordingly,  is  good  when  it  produces  an  ener- 
getic, well-balanced  activity  in  ordinary  minds,  and  it  is  best 
when  it,  through  natural  power  and  wcU-balanccd  habits  of 
associatioual  thinking  rises  above  the  mere  intellect  to  the 
energy  of  poetic  genius,  of  artistic  inspiration,  or  spiritual  in- 
tuitiuu. 

In  this  essay  on  Enthusiasm,  Shaftesbury  shows  a  lack  of 


'  This  15  a  main  use  of  great  poetry. 
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appreciation  for  the  sublime,  the  individual,  the  tragically  per- 
sistent, the  inadequate  but  strtiggling  idea.  He  has  a  vivid 
conception  of  what  is  harmonious  for  mankind  or  for  a  single 
fortunate  and  cultured  person.  But  he  never  grasps  the  great- 
ness of  a  man  or  a  nation  with  a  mission,  a  peculiar  and  divine 
vocation;  hence  his  bitter  contempt  for  the  Jews  an  oue-sided 
gloomy  fanatics,  and  his  preference  for  the  joyous  Greeks.  He 
quotes  with  fine  literary  effect  the  saying,  "though  I  give  my 
body  to  be  burned  and  have  not  love,  it  profiteth  me  nothing," 
but  fails  to  see  that  in  tke  community,  ' '  form  ' '  can  be  achieved 
only  by  self-sacrifice.  To  love  the  public,  to  study  universal 
goodf  and  to  promote  the  interest  of  the  world  by  making  our 
best  views  prevail,  is,  he  says,  "that  temper  which,  we  call 
divine."  But  this  temper  of  making  the  good  prevail  must, 
he  insists,  be  "  unbiased,'^  because  otherwise  we  cannot 
"judge  the  spirits  whether  they  be  of  God."  His  dislike  for 
vulgar  enthusiasm  is  a  distaste  for  bad  form.  His  dislike  for 
an  intimate  personal  religion,  a  "soul-saving"  religion,  is  a 
disgust  for  bad  manners.  Shaftesbury,  like  Plato,  had  a  re- 
markably strong  grasp  upon  the  simple  principles  of  furm,  such 
as  symmetry,  proportion,  unity.  But  it  would  be  easy  to  over- 
estimate his  artistic  gifts,  for  he  shows  little  sense  of  structure 
a.s  a  prose  writer,  and  his  notions  of  art  are  the  notions  of  a 
thinker,  with  no  convincing  sense  of  individual  reality.  He 
has  a  strong  artistic  impulse,  but  little  physical  basis  for  it, 
and  no  technical  training.  With  conviucingsensuousness,  and 
training  in  observing  and  handling  the  individual  case,  he  might 
have  been  an  artist;  for  the  enormous  respect  for  form  and  art, 
which  he  continually  displays,  is  not  more  remarkable  than 
bis  taste,  energy,  and  sen.sibility,  his  insight  into  character, 
his  sympathetic  humanity,  and  his  impassioned  love  of  truth 
and  justice;  all  characteristics  of  the  greater  artistic  or  poetic 
temperament. 

One  might  say  that  he  had  a  horror  of  that  sublime  en- 
thusiasm which,  with  some  narrowness,  but  great  siuglenessof 
purpose,  has  no  thought  of  beautiful  form  in  any  relative  sense, 
or  on  any  lower  plane  than  its  particular  "  kingdom  of  heaven." 
but  pursues  the  infinite  and  absolute  in  severe  and  disciplined 
striving.  Shaftesbury  was  all  in  favor  of  broad,  joyous,  well- 
proportioned  solidarity.  Yet  in  his  own  inward  life  the  beauti- 
ful in  all  its  fullness  reached  the  sublime  level,  and  like  his 
Greek  masters  he  believed  that  he  perceived  uot  the  shadow  but 
the  reality. 

In  Shaftesbury's  last  writings'  enthusiasm  is  related  to  mel- 
ancholy and  even  in  a  sense  to  sublimity.     But  melancholy  is 

1  MisceltaDJea. 
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patbf^logtcal,  and  the  true  sublime  is  not  tragic  melancholy, 
but  a  feeling  of  serene  divinity  ("There  is  a  power  in  num- 
bers, harmony,  proportion,  and  beauty  of  every  kind,  which 
naturally  captivates  the  heart,  and  raises  the  imagination  to  an 
opinion  or  conceit  of  something  majestic  and  divine)." 

This  right  enthusiasm  shows  as  ( i )  the  courage  of  the  true 
soldier,  and  (2)  the  genius  of  the  artist,  (3)  it  U  the  means  of 
perceiving  the  really  beautiful,  (4)  it  is  the  spiritual  element 
in  sexual  love,  and  (5)  the  i\&meo{ pure /ricfidship;  (6)  through 
it,  religimts feeling  becomes  "  an  astonishing  delight  or  ravish- 
ment." 

'Vht  false  enthusiasm  takes  the  form  of  fear,  melancholy,  con- 
sternation, suspicion,  despair,  and.  above  all,  superstition, 
belief  in  evil  spirits,  and  experience  of  morbid  and  degrading 
religious  ecstasy. 

His  most  fruitful  new  application  of  the  idea  in  hw  last  work 
is  the  suggestion  that  history  may  be  regarded  sesthetically.  In 
Greece  life  was  well-balanced,  and  beauty  was  generally  wor- 
shipped. But  when  Rome  came  to  rule,  the  power  of  that  ter- 
rible empire  tended  to  raise  "an  expectation  of  a  divine  de- 
liverer." This  conception  is  endlessly  suggestive  of  the 
analogies  between  psychology  and  history;  it  is  in  striking 
accord  with  the  aesthetic  theory  of  the  relation  of  the  sub- 
lime lo  the  terrible,  and  with  Schelliug's  view  of  history. 
Taken  in  connection  with  his  conception  of  the  highest  good  as 
a  sublime-beautiful  Anschatatn^  it  would  suggest  that  in  an 
ideal  comraonwealth  the  Christian  sublimity  of  spiritual  power 
would  be  combined  with  Hellenic  proportion  and  harmony. 

His  general  doctrine  regarding  enthusiasm  is  that  it  is  the 
pciverof  the  humau  mind,  and  that  it  is  capable  of  almost  any 
kind  of  results,  depending  upon  \\xt  direction  and  proportion  it 
receives  from  the  reason;  a  means  for  complete  slavery  or  per- 
fect freedom.  This  enthusiasm  he  regards  as  the  activity  com- 
mon to  body,  soul,  and  spirit,  and  he  makes  a  vehement  ap- 
peal for  the  view  that  form  is  a  conception  strictly  applicable 
to  the  inner  experience.  His  view  is,  that  no  matter  how 
much  knowledge  and  energy  society  may  have,  it  can  never 
have  freedom  and  harmony  until  all  the  parts  of  its  achieve- 
ment are  related  in  a  well-ordered  form.  Harmoniously  related 
form  is  the  festhelic  contribution  to  ethics. 

g  5.    Proportion  and  Litkraturb. 

Shaftesbury  conceived  that  the  function  of  literature  is  to 

show  in  a  pluasJng  form  a  true  image  of  the  world,  and  espe- 
cially of  the  relations  of  character  and  conduct.  To  treat  the 
world  of  moral  rdaUoas  as  material  for  artistic  form  by  giving 
it  expression  in  particular  persons  and  situations  is  to  be  a  lit- 
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erary  artist.  But  this  can  be  done  well  only  by  one  who  has  a 
comprehensive  sympathy  for  his  fellow-men.  To  identify  on^'s 
ulf  ikron^h  ima^ittatii'f  sympathy  with  all  kinds  of  persons,  to 
see  the  world  as  one's  self,  and  to  judge  it  as  one  judges  the 
corresponding  phenomena  in  one's  own  character,  is  to  have 
the  literary  point  of  view.  But  to  be  an  artist  of  conduct  and 
character  one  must  be  self-critical.  Our  true  genius  or  gnar- 
dian  spirit  is  our  iesthetic  consciousness  retreating  into  the 
distance  in  order  to  judge  the  composition  of  our  own  soul,  and 
"  according  as  this  recess  is  deep  and  intimate"  we  can  see 
ourselves  truly  and  obtain  that  knowledge  which  fits  us  to 
judge  others  wisely.  Shaftesburj-'s  position  is  as  follows:  The 
body  is  the  seat  of  pleasure  and  pain,  the  soul,  of  hope  and 
fear,  joy  and  sorrow,  etc.,  etc.  The  consciousness  may  be 
more  or  less  fully  identified  with  either  body  or  soul;  hut  the 
consciousnes-s  may  withdraw  from  its  immediate  locus  in  either 
body  or  soul  without,  however,  failing  to  do  justice  to  the 
comparative  reality  of  either;  iu  this  recess  the  consciousness 
is  the  literary  bystander;  the  sesthetic  spirit.  It  sees  the  world  of 
passion  in  its  own  soul,  but  does  not  particularly  distinguish  its 
own  soul  from  the  suuls  of  other  human  beings  because  through 
sympathy  it  holds  their  joys  and  sorrows  to  be  equally  related 
to  it.^  This  point  of  recess  is  the  center  of  all  human  experi- 
ence; the  artistic  spirit  knows  the  joys  and  sorrows  of  the  race 
not  less  but  more  deeply  than  the  practical  consciousness,  but 
it  perceives  individual  experience,  whether  in  its  own  case  or 
that  of  others,  lo  be  part  of  an  harmoniuus  masterpiece. 

The  question  has  often  been  raised,  why  do  we  take  pleasure 
in  tragedy,  and  why  is  the  pleasure  great  iu  proportion  as  the 
pain  is  great.  Kant's  teaching  of  the  sublime  shows  how  the 
painful  becomes  pleasurable  when  referred  to  the  infinite. 
Shaftesbury's  view  is  very  broad,  and  may  be  stated  as  follows: 
from  the  deepest  recess  of  the  aesthetic  consciousness  not  only 
the  terrible  and  tragic,  hut  ail  the  phenomena  of  body  and  soul 
appear  to  have  only  imaginary  reality,  and  the  deep  pleas- 
ure of  the  festhetic  ^wjMffKwn^  is  in  the  sense  of  power  and 
harmony  which  arises  from  unifying  and  transcending  experi- 
ence, while  not  ignoring  its  comparative  reality,  but  rather 
most  fully  recognizing  it.'  Only  from  this  point  of  view  can 
one  know  the  world  truly,  all  others  are  unfree  and  onesided. 
Poets,  lovers  and  my.stics,  he  says,  aim  at  seeing  the  wurld 
imaginatively,  but  tlicy  often  lack  the  deep  and  well-rounded 
self-knowledge  demanded  for  the  task.     This  is  Shaftesbury's 

^Thc  contemplation  of  a  play  should  not  excite  the  will,  except  JD 
boors. 

*  "  He  that  will  all  the  treunre  know  'o  the  earth,  miut  know  the 
center  too."     Sbakeapcare. 
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idea  of  proportion  applied  to  literature  as  it  bas  been  al- 
ready applied  to  virtue,  the  liigbesl  good,  religion,  and 
philosophy.  This  inner  architecture,  he  says,  mast  be  ap- 
plied not  only  to  the  character,  but  to  society.  We  are  to  seek 
the  moral  Venus  as  distinguished  from  the  sensuous.  We  are 
to  use  our  sense  of  aesthetic  form  to  improve  our  moral  propor- 
tions, and  this  improvement  will,  in  turn,  improve  our  sense  of 
form.  Shaftesbury  has  always  before  him  the  conception  of  an 
ideal  common  weal  lit  where  all  will  be  beautiful  and  good,  and 
the  image  of  this  state,  iis  cunceivt-d  by  the  poet,  should  be  an 
incentive  to  progress.  "  Such  a  poet  is  indeed  a  secfjnd  maker, 
a  just  Prometheus  under  Jove."  He  holds  that  only  poets  of 
just  character  can  produce  beautiful  ideals,  "for  knavery  is 
mere  dissonancy  and  disproportion."  He  even  thinks  that 
music  must  have  done  much  to  promote  civilization  by  setting 
up  an  idea  of  harmonious  relations. 

Even  in  art  he  dreads  the  discordant  effect  of  selfish  interest. 
Any  workman  who  loves  his  work  as  such,  and  is  proud  and 
independent  regarding  reward,  is  a  trne  arti.st.^  and  this  .spirit 
of  idealism  and  H.'.slhetic  joy  in  the  daily  work,  he  declares  is 
"real  virtue  and  love  of  truth!  independent  of  opinion  and 
above  the  world!  "  In  the  same  vein  he  praises  Shakespeare 
because  be  pleases  * '  without  a  single  bribe  from  luxury  or  vice. ' ' 
He  is  far  from  advocating  that  literature  should  teach  morality, 
he  does  not  want  moral  purpose  but  ideality — beautiful  moral 
proportions.  "It  is  a  due  sentiment  of  morals  which  alone 
can  make  us  knowing  in  order  and  proportion,  and  give  us  the 
just  tone  and  measure  o(  luiman  pa&sioii." 

It  is  because  he  thinks  literature  a  good  basis  for  ethics  that 
he  thinks  it  a  better  discipline  for  a  philo.sopherlhau  metaphysics. 
Literature  is  worthless  when  it  is  "Gothic  or  barbarous,"  by 
which  he  means  lacking  in  design  or  unity  of  design.  "Na- 
ture," he  says,  "cannot  be  mocked,"  that  is,  all  that  is  ill- 
ordered  must  quickly  disappear. 

Accordingly,  in  literature  as  in  other  matters,  it  is  only  the 
regularly  beautiful  that  appeals  to  Shaftesbury;  not  the  striving 
for  deeper  spiritual  content  regardless  of  regularity  of  form  as 
in  the  pictures  of  Diirer^  but  the  repose  upon  an  achieved 
stadium  of  perfectly  formed  beauty  and  perfectly  adequate  ex- 
pression as  in  the  works  of  Raphael.  Yet  Shaftesbury  desired 
the  highest  degree  of  spiritual  content.  But  he  did  not  like 
those  great  transition  movements  by  which  what  he  esteemed 
the  highest  ornaments  of  literature  are  reached.  He  is  not 
'impressed  with  the  tremendous  complexity  of  the  problem  of 
transitition  from  stage  to  stage  of  aesthetic  and  ethical  forms, 
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or  of  the  relative  values  of  those  masters  who  have  and  who 
have  not  symmetn*  and  proportion. 

In  his  latest  utterances  he  shows  a  deepened  sense  of  the 
truth  that  proporlion  has  new  sigTiificance  as  the  social  rela- 
tions widen.  This  is  observable  in  his  remarks  on  patriotism 
as  an  ethical  form  midway  between  egoistic-family  and  egoistic- 
race  affections.  From  his  new  point  of  view  he  seems  to  rank 
the  egoistic- fatherland  affections  first  of  all.  This  agrees  with 
his  general  moderation  of  opinion. 

These  are  problems  intimately  related  to  literature  and  ethics. 
His  conception  of  manners  and  morals  as  the  same  thing  on 
different  planes  has  also  something  fresh  and  interesting  as  in- 
dicating his  tendency  to  see  patriotic  and  cosmic  affections  as 
an  expansion  of  the  narrower  forms  of  alteregoism,  as  shown 
in  love,  family,  and  party  relations.  Had  he  been  given  to 
metaphysical  speculation  he  might  have  come  to  regard  meta- 
physics as  an  egoistic  universal  form  analogous  to  patriotic  and 
race  interests  but  more  expansive  still.  When  he  says  "'  to 
philosophize  is  to  carry  good  breeding  a  step  higher,"  he  utters 
a  half-symbolic  truth  about  good  form,  very  characteristic  of 
his  standpoint. 

Another  later  thought  is  his  application  of  good  form  to 
pedagogy,  and  though  he  says  little,  the  topic  is  suggestive  of 
the  enormous  importance  of  natural  form  in  the  complex  asso- 
ciated ideas  of  yonth,  and  of  the  danger  of  abstract,  frag- 
mentary, and  inadequate  ideas.  He  represents  the  English 
notion  that  balance  and  manners  are  the  object  of  education. 
The  teaching  of  this  system  inculcates  honor  rather  than  good- 
ness or  learning.  It  may  be  safely  asserted  that  all  specializing 
in  single  branches  would  have  seemed  to  him  dangerous,  as 
tending  to  conge.stion  atid  lack  of  balance.  He  favored  those 
studies,  such  as  music,  poetry,  history,  etc.,  which  tend  to 
develop  the  mind  all  round.  He  ideutiSes  pruportion  with 
health  and  beauty.  He  does  not  see  that  harmany  on  higher 
stadia  may  be  favired  by  sacrifice  of  harmi.^nj',  or  "that  we 
should  things  desire  that  do  cost  us  the  loss  of  our  desire,"  * 
and  yet  desire  rightly;  hence,  as  was  said  in  another  connec- 
tion, his  defective  sympathy  for  heroic  Christian  ethics. 

§  6,     Common  Sense  and  Proportion. 

Scnsus  communis,  says  Shaflesbury,  is  not  good  sense,  so 
much  as  the  ^ood /ee/ing  resulting  from  a  fair  and  just  view  of 
the  rights  of  all  men. 

In  religion  the  opposite  of  common  sense  is  a  gloomy  ascet- 
icism which  despises  the  world  and  allies  itself  with  the  super- 
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natural.  In  philosophy  oothing  is  more  opposed  to  common 
sense  than  the  doctrine  that  man  is  by  nature  entirely  selfish. 
In  the  course  of  the  argument  he  declares  that  "  it  is  the  height 
of  wisdom  to  be  rightly  selfish."  It  is  manifest  that  common 
sense  is  aootber  name  for  Shaftesbury's  sodal  affections;  a  tenn. 
as  has  been  shown,  which  be  uses  not  in  the  sense  of  altruistic, 
but  of  alteregoistic  affections. 

His  argnments  in  favor  of  common  sense  are:  ( i )  Friendship 
is  admitted  on  all  bands  to  be  an  intensely  human  quality,  no 
ridicule  of  which  is  tolerated  by  the  race.  Yet  this  quality  is 
emiuently  alteregoistic;  that  is,  a  matter  of  give  and  take:  it  is 
the  virtue  of  a  joyous  and  natural  people.  (2)  Poets  and  mu- 
sicians show  in  their  lore  of  harmony,  end  in  their  desire  to 
please  and  benefit  others,  that  they  are  filled  with  common  s€ns£, 
and  they  are  accordingly  accepted  by  common  consent  as  tme 
human  types.  (3)  Lovers  are  regarded  by  all  as  natural  human 
type-s,  yet  no  true  love  is  merely  selfish.  (4)  The  beauty  of 
women  also  lies  in  a  mysterious  sympathetic  expression  which 
indicates  the  opposite  of  the  selfish  and  sensual  qualities  which 
Hobbes  and  otliers  regard  as  natural  to  humanity-  (5)  Even 
in  war  it  is  a  mistake  to  regard  humanity  as  merely  selfish  and 
wolfish.  The  soldier  is  a  wolf  tuwArd  the  eucmy,  but  nowhere 
else  are  so  many  acts  of  splendid  self-sacrifice  and  tender  devo- 
tion to  be  found  as  in  the  relation  of  the  soldier  to  his  comrade 
and  his  home.  The  coldest  nieu  are  the  slowest  to  take  sides. 
(6)  To  be  truly  cultured  is  not  to  be  selfish,  but  to  have  a  fine 
and  broad  sense  of  proportion.  Shaftesbury  uses  the  humor- 
ous argument  that  if  Mr.  Hobbes  had  not  been  desirous  of 
helping  the  race  he  would  never  have  taken  the  very  serious 
risks  that  attended  the  publication  of  his  heterodox  books. 

Shaftesbury's  view  is  that  a  normal  man  will  do  no  wrong 
and  take  none.  His  argument  is  not  against  a  full  measure  of 
selfishness,  but  against  injustice.  The  natural  conclusion  is 
that  a  man  of  sense  claims  his  rights,  and  that  be  who  does 
not  is  "  loo  good."  To  be  perfect  is  to  be  well-balanced.  To 
renounce  one's  rights  does  not  seem  rt^ht  to  him.  He  makes 
no  distinction  between  the  individual  and  the  state. 

This  grave  fault  in  the  system  has  been  dealt  with  by  Butler 
and  many  others  from  the  ethical  point  of  view.  Hui  the  defect 
U  just  as  marked  from  tlu  teitketic  side}  Shaftesbury  contin- 
ually speaks  of  the  contrasted  affections  without  observing  that 
both  classes  struggle  from  plane  to  plaue.  A  man  may  be  un- 
selfish about  food,  clothes,  and  pomp,  precisely  because  he  is 
selfish  about  others  matters,  such  as  scholarship,  or  fame.    A 

'^Esthetic  ethics  lias  suffered  from  Shaftesbnry'a  error  regKrding 
the  need  of  symmetry  in  individuals ;  it  mttst  be  admitted  that  he  was 
wroDg  liciote  a  satisfactory  form  can  result. 
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prophet  or  religious  leader  may  despise  not  only  material,  but 

also  intellecUial  rewards  because  of  a  selfish  desire  for  spiritual 
knowledge  aud  power,  visions,  prophecies,  ecstacies,  miracles. 
It  is  evident  that  balance  upon  any  of  these  planes  would  gire 
an  adequate  and  powerful  ethical  form  so  long  as  the  /onn  re- 
mained unbroken  by  the  ideas  of  mw  desires.  But  the  number 
of  such  planes  of  conduct  is  in6ntte.  A  man  leading  an  intel- 
lectual life  reaches  a  seemingly  satisfactory  form  or  set  of  opin- 
ions about  life,  in  which  his  ideas  and  energies  are  balanced 
and  connected,  and  lead  to  appropriate  actions.  But  a  new 
idea'  rouses  scepticism,  doubt,  hesitation;  th(^ught  and  action 
get  out  of  joint,  and  the  form  is  no  louger  adequate  for  naive 
and  healthy  activity.  Without  these  sceptical  suggestions,  often 
the  promptings  of  ambition,  there  would  be  no  rupture  of  well- 
proportioned  views,  but  there  would  also  be  no  progress  in  re- 
finement and  expansion  of  ethical  forms.  Shaftesbury,  who  is 
keenly  conscious  that  only  the  pure  spiritual  Amchauung  is 
the  Eoally  true  form  (the  "  third  form  "  of  the  Moralists'),  often 
fails  to  apply  this  necessary  conception  when  praising  mere  tat" 
eral  symmetry  of  affections.  He  sees  clearly  that  there  are 
three  principal  forms,  material,  mental,  and  'divine."  but  ke 
has  no  feeling  qJ  the  broken  paths  thai  If  ad  from  the  one  to  the 
other;  no  grasp  of  the  value  oi  the  comparativdy  formless ,  of  the 
process  as  distinguished  from  the  result,  of  the  sprouting  as  dis- 
tiuguibhed  from  the  fruit.  Eccentric  affections,  pathos,  tragedy, 
individuality,  sublimity,  are  obscure  to  him.  Yet  his  answer  to 
Hobbcs  is  essentially  sound.  His  attitude  is  somewhat  as  fol- 
lows; an  animal  must  be  selfish,  but  it  must  also  be  good  to  its 
own;  man,  as  a  moral  being,  who  rejoices  and  suffers,  thinks 
and  feels,  may  be  selfish,  must  be  selfish,  hut  the  really  human 
and  natural  type  must  sympathize  with  as  much  as  he  makes 
his  own.  If  Hobbes  replies,  yes,  but  the  motive  is  his  own 
good  in  some  sense  at  last,  Shaftesbury  rejoins  that  in  the  re- 
fined type  the  Ideas  of  meitm  aud  tuum  fade  into  a  harmony 
through  .sympathy,  and  hence,  selfishness,  which  is  essentially 
a  notion  of  opposition,  division,  and  number,  is  completely 
overcome  in  a  sense  of  family  unity.  There  can  be  no  selfish 
element  in  the  contemplation  of  the  universal  beauty  because 
that  stale  of  mind  depends  upon  a  sympathetic  identification  of 
the  self  with  the  whole  world. 

Common  sense  is  accordingly  the  conception  of  a  disinterested 
humanity,  and  this  may  be  described  as  the  form  which  the 
aesthetic  Anschauung  assumes  in  social  relations.  This  is 
Shaftesbury's  conception  of  natural,  and  gets  strong  support 
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from  the  consideration  of  the  impartial  attitude  of  the  artistic 
mind  in  general,  as,  for  example,  that  of  Shakespeare,  whose 
interest  in  humanity  is  at  once  free  and  intense.  Common  sense 
is  the  knack  of  living  harmoniously  in  relation  to  the  general 
surroundings,  both  material  and  moral,  and  the  great  literary 
character  possesses  this  quality  in  the  highest  degree,  though 
literary  genius  lacking  in  breadth  is  often  con^icuously  eccen- 
tric. 

§  7.    Propohtion  in  Conduct. 

Two  points  are  clear  from  a  general  study  of  Shaftesbury's 
letters:'  (i;  That  his  style  is  more  simple  and  intimate,  less 
rhetorical  than  in  his  essays;  and  (2)  that  he  is  more  severe  in 
his  condemnation  of  sensuality  than  he  thought  wise  to  say  in 
bis  published  utterances.'  As  a  result  of  this  greater  sincerity 
we  leam  a  little  more  aUiut  his  ethics.  The  two  chief  points 
regarding  morals,  so  far  as  we  are  concerned  with  his  ethics  in 
this  treatment,  are  (1)  that  he  recommends  to  Ainswonh  as  a 
rule  of  conduct  the  views  of  bis  own  system,  and  (3)  that  be 
gathers  the  Nicbomachean  doctrine  of  the  mean  into  a  simple 
synoptical  form  in  which  all  cases  of  conduct  are  reduced  to 
four  or  five. 

(i)  His  advice  lo  Ainsworth  maybe  summed  up  in  the 
phrase,  "  Seek  for  the  noXov  in  everything!"  This  advice  is 
given  more  speciHcaUy  in  the  following  forms:  (a)  In  philoso- 
phy avoid  extreme  subtlety,  and  imitate  rather  the  popular 
style  and  method  of  Locke;  (b)  lu  religion,  be  moderate,  and 
above  all  be  tolerant;  (c)  In  literary  style  be  simple  and  unaf- 
fected; (d)  In  reading  be  broad  and  impartial;  (e)  In  the  con- 
duct of  life  be  neither  a  sensualist  nor  yet  a  too  unpractical 
idealist;  (f)  In  social  relations  be  neither  selfi.sh  nor  lacking  in 
ambition,  (g)  Cultivate  the  body  as  a  means  of  freeing  the 
mind;  (h)  Avoid  public  controversy,  but  seek  all  means  of  self- 
criticism. 

All  this  is  summed  up  in  the  sentence,  "  Dwell  with  honesty, 
and  beauty,  and  order;  study  and  love  what  is  of  this  kind,  and 
in  time  you  will  know  and  love  the  author:"  and  in  another 
place,  "  Seek  aud  find  out  the  \x\xf:  pulehrum,  the  honestum,  the 
KoAoc:  by  which  standard  and  measure  we  may  know  God." 
Carefully  proportioned  striving  is  the  rule  of  culture;  this  is 
beautiful  conduct;  the  perception  of  divine  beauty  lies  at  the 
end  of  this  vista;  this  is  the  highest  good. 

(a)  In  all  his  works  (and  particularly  in  the  8th  letter  of 
this  series)  Shaftesbury  insists  upon  the  sense  of  proportion  as 

*The  private  letters- 

'  He  desired  to  influence  the  i8th  century  society,  not  m  ■  prophet^ 
but  *»  B  man  o(  the  world. 


THE   BTHICS  OF  SHAFTESBURY. 


instinctive  or  "  coanatnra!,"  and  not  derived  from  experience. 
He  declares  that  the  approval  of  beautiful  form  comes  from  an 
instiuctive  capacity,  and  is  not  teamed.  I^ike  Plato  and  Aris- 
totle he  regards  the  form  faculty  as  the  essential  mental  princi- 
ple. He  admits  that  this  may  remain  unconscious  until  an 
object  is  presented  to  the  senses.  He  does  not,  like  Kant,  attempt 
to  show  the  grades  or  steps  that  lead  from  the  simplest  forms 
in  space  and  time  to  more  complicated  phenomena.  He  is 
interested  not  in  metaphysics  hut  in  ethics,  though  liis  antago* 
nism  to  Locke  sometimes  brings  him  near  to  episteraology. 

Shaftesburj*'s  idea  of  an  ethical  form  may  be  resolved  into 
five  fundamental  elements:  (i)  Egoism,  (2)  Altruism,  (3)  Sen- 
suality, (4)  Spirituality,  (5)  Proportion.  The  notion  of  pro- 
portion applied  to  a  just  balance  between  selfish  and  unselfish 
afiectious,  runs  all  through  his  work.  The  notion  of  balance 
between  the  sensual  and  spiritual  is  found  chiefly  in  these  let- 
ters: (i)  in  the  warnings  against  pleasure,  sloth,  intemper- 
ance and  the  sins  of  the  flesh;  and.  (2)  in  the  warning  that 
there  is  a  sort  of  spiritual  ambition  which  unfits  a  man  for  life, 
and  lacks  reality. 

The  most  remarkabJe  feature  of  his  work  here  is  that  he 
never  fails  into  the  ethical  fallacy  of  confusing  altruism  with  spir* 
ituality,  or  egoism  with  sensuality.,  but  takes  these  four  as  eardi' 
nal  pdnls  of  his  form.  Altruism  and  egoism  are  two  elemental 
and  equal  forces  in  nature,  they  are  the  forms  which  instinct 
takes  in  the  relations  of  individuals,  and  when  refined  by  ex- 
perience they  combine  again  in  spiritual  power.  When  they 
are  unequal  in  the  individual  the  individual  lacks  balance, 
common  sen.se,  naturalness,  (a  bitch  Chat  eats  her  young  is 
"  unnatural  ").  Perfection  requires  two  kinds  of  balance 
which  one  may  designate  as  lateral,  that  is,  between  the  con- 
tending forces  of  the  parallelogram  of  social  forces,  uamely. 
egoism  and  altruism,  and  vertical,  that  is  between  the  animal 
appetites  and  the  spiritual  desires.  We  may  connect  this  verti- 
cal balance  with  Plato's  conception  of  the  lower  and  higher 
souls,  and  with  the  Catholic  denunciation  of  such  sins  as  glut- 
tony and  sloth  and  adultery.  But  vertical  balance  is  not  more 
essential  than  lateral  balance^  and  this  conception  aims  at  the 
sinsof  greed  and  ambition,  aud  is  the  peculiar  moral  ideal  of 
socialists,  philanthropists,  and  the  poor.  An  ethical  form  re- 
quires, then,  the  unification  through  harmonious  proportion  of 
(i)  the  animal  lusts.  (2)  the  spiritual  aspirations,  (3)  the  self- 
ish, and  (4)  the  unselfish  affections. 

With  this  simple  conception  of  ethical  form  Shaflesbury 
unites  the  idea  ol progress  through  labor  and  .study.  Hence 
his  conception  of  form  leads  to  a  conception  of  forms  on  various 
planes,  the  highest  wheel  touchiug  the  supen^ensible  world. 
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The  letters  to  Ainswonh  in  no  way  recommend  heroism  or 
martyrdom  as  a  wise  rule  of  life,  but  rather  sense  and  tact. 

§  8.  Proportion  and  Aht. 

Shaftesbury  spent  his  last  days  in  Naples.  He  busied  him- 
self chiefly  with  the  study  of  an.  He  made  designs  for  pictures 
which  he  paid  an  artist  to  execute.  Some  of  these  are  en- 
graved in  his  works.  The  Judgment  of  Herades  is  an  essay  on 
one  of  these.  It  is  coldly  allegorical.  The  didactic  predomi- 
nates over  the  esthetic  interest,  and  the  piece  is  neither  true 
to  nature  nor  naively  mythological  or  symbolical.  Thougb  not 
more  distinctly  allegorical  and  mural  than  many  famous  pictures, 
it  quite  lacks  the  fire  and  siucerity  and  techuiqiie  that  redeem 
works  like  Diirer's  MdencoHa,  and  Hogarth's  Rakf's  Progress. 

Shaftesbur>''s  limitations  in  this  field  do  not  tend  to  prove 
that  a  fine  sense  for  moral  truth  is  not  part  of  the  equipment  of 
a  great  artist,  but  rather  that  stuk  kiuywUdge  must  bt  carried,  so 
to  speak,  in  ihf  blood,  and  not  crystallized  into  maxims. 

The  picture  in  question  is  a  kind  of  miniature  of  his  whole 
view  of  life.  Hercules  is  allured  toward  a  pleasant  glade  by 
Venus  and  attracted  toward  a  temple  on  a  hill,  toward  which  a 
steep  road  runs,  by  Minerva.  Sensuality  and  selfishness  draw 
downward  and  backward,  and  are  oppo.sed  by  spiritual  ambi- 
tions and  self-sacrifice.  Yet  t^iercnk-s  is  not  less  interesting  to 
humanity  because  his  will  is  determined  only  aAcr  a  struggle. 

Art.  as  Shaftesbury  saw  it,  was  a  mirror  of  these  great  human 
passions  and  impulsed,  and  beautiful  because  of  the  just  pro- 
portions in  which  each  type  of  character  and  situation  is  re- 
flected. Beauty  to  him  lay  in  the  equilibrium  of  these  warring 
elements.  His  views  bad  influence  upon  the  next  generation 
of  painters — the  generation  of  Hogarth,  Gainsborough,  and 
Reynolds. 

Conclusion. 

This  study,  from  an  aesthetic  ix>int  of  view,  leadsin  general  to 
the  submission  of  the  following  estimate  of  the  chief  points  in 
Shaftesbury's  ethics: 

1.  Proportion,  symmetr>-  and  related  aesthetic  notions  are 
applicable  to  moral  phenomena. 

2.  These  a^thetic  notions  depend  upon  the  native  structure 
of  the  mind,  and  constitute  our  moral  sense. 

3-  Virtue  consists  in  preserving  a  due  proportion  in  the 
affections:  it  produces  harmony  and  happiness. 

4.  The  identification  of  selfish  and  social  interests  may  occur 
on  any  of  the  planes  of  culture  between  animal  and  spiritual 
life. 

5.  The  highest  good  is  harmony  on  the  highest  plane  ofcul- 
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ture,  consists  in  a  pure  enjoyment  of  the  beauty  of  all  nature, 
and  demands  stoical  perfection. 

6.  The  highest  beauty  is  sublime  and  beautiful  at  once. 

7.  Evil  may  be  seen  to  be  imaginary  by  a  retreat  of  the  con- 
sciousness into  the  place  of  an  aesthetic  bystander. 

8.  Enthusiasm  is  genius  or  fanaticism  according  to  its  pro- 
portions. 

9.  "  Natural  "  means  symmetrical  in  relation  to  egoism  and 
altruism,  on  whatever  level  of  culture.  Common-sense  is 
nature  on  a  middle  level. 

10.  Literature  demands  self-knowledge  through  observation 
and  sympathy. 

11.  The  beauty  of  art  depends  on  a  harmonious  equilibrium 
of  contradictory  (moral)  elements. 

The  striking  defect  of  Shaftesbury's  exoteric  ethics  is  not  any 
exaggeration  of  the  value  of  aesthetic  form,  but  a  lack  of  rec- 
ognition of  those  evolutionary  activities  which  oppose  form  and 
destroy  harmony  on  one  level  to  lead  to  form  and  harmony  on 
a  higher  level:  as,  in  art  and  literature,  tragic  earnestness  at- 
tacking unsolved  problems  of  conduct  and  &te;  in  religion,  a 
certain  fanaticism;  in  morality,  self-sacrifice;  in  learning,  spe- 
cialism; in  conduct,  martyrdom;  and,  in  general,  eccentric  and 
solitary  activities.  He  understood  adequate  but  not  ptwisionai 
forms. 
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a  genetic  study  of  rhythm. 

Chapter  1.     Problem  and  Methods. 
§  I.     Problem  Statfd  and  Defined. 

One  of  the  most  recent  writers  on  rhythm'  has  affirmed  that 
"  Es  gibt  keinen  schlechten  Rhythmus."  In  other  words,  the 
perception  of  rhythm  is  present  in  completeness  or  vanishes  en- 
tirely. This  appears  to  be  the  opinion  of  the  majority  who 
have  discussed  rhythm. — either  actually  expressed,  or  im- 
plicit in  their  ^eueral  presuppositions.  But  are  there  not  well 
marked  stages  of  relative  perfection  aud  complexity  io  the 
perception  and  production  of  rhythm  ? 

The  present  Study  is  an  investigation  of  this  question  with 
respect  to  one  field  of  motor  rhythm,  that  of  rhythmical  speech. 
Are  all  rhythmical  forms  eqnally  simple  psychologically;  can 
the  trochee  and  iambus,  for  instance,  be  regarded  as  equally  diffi- 
cult ?  Moreover,  is  any  one  verse-form  constant  and  unaltera- 
ble in  structure;  does  it  not  also  show  different  degrees  of  com- 
pleteness and  tinitariness  ?  E.  g.,  is  the  dactyl  as  produced  by 
the  young  child  as  complex  in  structure  as  that  prcxluced  by 
an  older  child;  do  the  same  objective  variants  appear  in  both 
cases;  and  do  they  bear  the  same  relations  to  each  other  ?  Or, 
again,  to  put  the  question  more  concisely;  can  a  coaelatiou  be 
made  out  between  growth  in  complexity  of  the  rhythmical  form 
produced  and  mental  grasp  the  producing  subject? 

There  has  been  no  attempt  in  what  follows  to  bring  the  stages 
of  this  progressive  growth  in  complexity  of  structure  into  con- 
nection with  the  history  of  the  different  metrical  forms;  for,  in 
the  first  place,  psychology  has  uo  concern  with  metrical  ques- 
tions as  such;  aud,  secondly,  we  have  no  more  right  to  argue 
from  the  present  psychological  data  back  to  an  hypothetical 
past  consciousness,  tlian  from  that  past  to  the  present.  Factors 
unknown  to  the  present  consciousness  were  undoubtedly  effect- 
ive in  the  past;  and  such  factors  would  naturally  vitiate  any 
deductions  drawn. 

In  the  investigation  of  our  main  problem  other  questions 
arose,  which  seemed  to  demand  special  attention.  These  have 
been  separately  treated.  They  are:  (i)  the  naiure  of  pitch  as 
an  objective  determinant  of  rhythm;  its  direction  and  con- 
stancy as  compared  with  that  of  the  temporal  and  intensive 
factors;  (2)  the  relation  of  breathing  to  the  spoken  rhythm; 
(3)  the  conditiojis  under  which  concumitant  movements  appear; 
and  (4)  the  infiuence  of  chorus  reading  upon  tempo.— a  com- 
parison of  chorus-lime  with  the  average  times  of  the  individuals. 

The  present  Study  cannot  be  termed  genetic  in  accordance 
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with  the  osnal  Mgnification  of  that  tens,  which  emphasizes  the 
concept  of  origins.  But  it  is  genetic  in  a  secoodar>"  or  derived 
sense;  for  it  seeks  to  detennine  the  essential  constituents  of 
rbjrtbm,  and  the  variations  they  nndergo  in  the  development 
of  the  more  complex  from  the  simpler  forms. 

The  genetic  theories  have  been  chiefly  concerned  to  explain 
the  origin  of  rhythm.  They  have  been  content,  as  Meomann' 
jnstly  says,  to  furnish  an  oppc.rtunity  for  tlie  entrance  of  the 
rhythmic  consciousness,  but  have  made  no  attempt  to  axtalyze- 
the  psychological  and  physiological  mechanism  of  this  con- 
sciousness; all  this  tbey  have  taken  for  granted. 

Such  theories  have,  as  a  nile.  relegated  the  working  of  the 
causal  principle  to  the  remote  past.  Hence  they  are  not  only 
safely  entrenched  against  the  criticism  which  experimental  and 
introspective  facts  might  seem  to  warrant;  bnt  tbey  are  also 
nnable  to  appeal  to  introspection  or  experiment  for  support. 
Consequently,  genetic  theories  of  this  type  must  depend  upon 
historical  data  for  their  verification.  E\*en  when  connected 
with  metrical  investigations  they  can  ne%'er  have  greater  weight 
than  that  which  is  accorded  to  speculative  hypothesis.  Even 
the  recent  interesting  investigation  of  Bticher  has  the  defects 
common  to  genetic  theories'  of  the  l)-pe  mentioned. 

The  genetic  method,  as  it  is  here  used,  has  its  chief  value  in 
the  solution  of  the  problems  offered  by  the  psychological  com- 
plexes themselves.  Rhythm,  for  the  adult  consciousness,  is  so 
interwoven  with  associations  of  alt  sorts;  is  such  an  unitary 
and  unanaly7able  experience;  that  it  is  well  nigh  impossible  to 
disentangle  the  essential  finom  the  non-essential  constituents. 
But  wc  can  hope,  through  a  judicious  use  of  the  genetic  method, 
to  reach  a  more  satisfactory  anal>-sis  of  the  objective  constitu- 
ents,— temporal,  inleusii-e  and  qualitative — and  of  their  rela- 
tions to  each  other;  by  correlating  these  with  increase  in  ability 
to  atiend  and  to  apperceive  we  can  also  hope  to  show  more 
clearly  the  intrinsic  nature  of  rhythm. 

The  danger  of  false  interpretation  of  such  data  is  greater 
than  it  is  in  the  case  of  adult  psvcholog>*.  This  is  due  to  the 
tendency  of  all  observers  to  read  their  own  experience  into  the 
observed  phenomena.  The  experience  of  an  obsers*er  is  natn- 
rally  farther  removed  from  the  child's  than  from  that  of  another 
adult.  Neither  can  observations  in  this  case  be  verified  by  the 
introspective  report  of  the  subject,  as  in  the  problems  of  adnlt 
psychology.  But  with  carefully  collected  data,  and  conserva- 
tive interpretation,  the  danger  can,  we  think,  be  reduced  to  a 

*UDter«acliQQgenxurPiych.n.  .^stbetikdesRhythmos,  Phil.  Stnd., 
X,  p.  a5»- 
•Arbeit  and  Rhythmus.  Zw«ite  Aafl..  Leipiig.  1899. 


A  GEXETIC  STUDY  OF  RHTTHM. 


495 


mmitnum.  The  investigation  of  Bolton^  sought  in  another 
way,  i.  f.,  by  the  study  of  subjective  rhythmisation,  to  reduce 
the  problem  of  the  psychological  constituents  of  rhythm  to  its 
simplest  terms.  While  this  method  gives  us  the  simplest  con- 
ditions under  which  grouping  may  occur,  it  cannot  show  the 
relation  of  the  simple  or  subjectively  conditioned  rhythm  to  the 
more  complex  and  objectively  conditioned. 

§  2.     Method. 

The  age  of  the  .subjects — children  of  the  first,  fourth  and 
seventh  grades— determined  the  method.  It  wa.s  nece-ssarily 
objective, — a  study  of  their  ability  to  produce  tlie  different 
rhythnn'cal  forms. 

Those  who  liave  worke<l  with  children  lenow  that  the  normal  child 

is  incapable  of  introspection.  Even  if  an  occasinual  chiM  miglil  he 
able  to  give  introspective  datn.  these  woiUd  have  Blighl  scientific  value; 
for  every  siK"  's  cauj^lit  at,  as  a  auj^j^eHtitiii  in  accordance  with  witich 
a  report  may  be  Riven,  Tlie  answers  returned  to  the  simple  qncs- 
tlon  of  '  whul  form  pleased  them  most  '  were  contradictory  in  sn  niauy 
cases,  that  from  the  answers  given  by  sixty  children  at  several  differ- 
ent r^ttdinjjti  not  enough  reliable  materia]  was  obtained  to  base  a 
single  conclusion  upon. 

The  investigation  has  been  confined  to  the  spoken  rhythm. 
It  was  desired  later  to  test  children  of  the  same  age  on  the 
ability  to  tap  the  same  forms.  The  time,  however,  failed  for 
this,  except  ill  the  case  of  several  particularly  unrhythmical  sub- 
jects. Thus  a  satisfactory  comparison  of  the  two  forms  of  motor 
rhythm,  which  would  be  highly  desirable,  cannot  be  made. 
The  experiment  was  performed  in  two  ways,  (i)  A  successive 
uumlier  of  readings  were  given  by  a  comparatively  large  number 
of  children.  An  analysis  was  made  by  the  experimenter  dur- 
ing and  immediately  after  the  production  of  each  form.  (2] 
The  same  forms  were  given  by  three  children;  a  girl  of  seven, 
and  two  boys  of  nine  and  eleven  re-^pectively,  and  the  Rousse- 
lot  microphone  was  used  for  analysis.  The  first  series  of  tests 
was  made  ou  both  German  and  American  children;  the  second 
on  American  alone. 

Method  /,  The  children  ser\'iug  as  subjects  were  taken  from 
the  Zentral-Schule  and  Sanderscbule  of  Wuerzbnrg,  and  the 
Central  and  Grammar  Schools  of  Ithaca.  They  were  on  the 
whole  normal  children,  neither  exceptionally  bright  nor  ex- 
ceptionally dull.  The  teachers  were  requested  to  select  five 
boys  and  five  girls  from  each  of  the  three  grades  before  men- 
tioned. They  were  to  give,  in  their  selection,  as  great  variety 
of  temperament  as  their  school  afforded.— the  plodding  and 
faithful  student  as  well  as  the  careless  and  li.stless. — but  were 
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it  a  rhythmical  whole  as  well  as  to  see  if  any  one  form  of 
grouping  appeared  more  frequently  than  others.  Consequently, 
words  which  already  possess  a  primary  rhythm,  and  verse  with 
its  complicated  rhythms,  could  not  be  used.  It  was  also  uec- 
essar>"  to  employ  the  same  syllable,  in  order  to  avoid  all 
inequalities  in  the  articulation. 

It  might  be  objected  that  deductions  cannot  be  made  from 
the  grouping  of  such  material  as  this  to  the  grouping  of  verse. 
To  this  it  may  be  replied  that,  in  so  far  as  the  primary  Thylhm, 
governs  verse,  the  same  principles  hold  as  in  the  grouping  of 
these  simple  meaningless  elements.  It  is  the  modifications  in- 
troduced by  what  Sidney  Lanier'  terms  secondary  aud  tertiary 
rhythm,  /'.  €.,  the  rhythms  of  word-accent  aud  thought,  that 
change  the  primar>'  rhythm,  giviug  verse  its  special  beauty 
and  flexibility.  Moreover,  in  the  experiment  with  the  Ameri- 
can children  of  the  fourth  aud  seventh  grades,  the  syllables 
were  frequently  involuntarily  modified  so  as  to  read  ttutt  me, 
me,  or  mfet  me.  thus  introducing  a  secondary  rhythm. 

Mtthod  II.  From  the  American  children,  subjects  were 
chosen  who  had  taken  part  in  the  previous  experiment.  The 
method  was  modified  by  using  the  Rotisselot  microphone.  The 
record  of  the  rhythm  was  traced  on  the  drum  of  a  Ludwig- 
Baltzar  kymograph;  synchronously  a  breathing  curve  was  reg- 
i-stered.  For  this  the  Harvard  pneumograph,  adjusted  around 
the  chest,  was  connected  with  a  Marey  tambour.  The  time 
was  marked  in  fifths  of  a  second  by  a  Jaquet  chronometer.  The 
Rousselot  microphone  consists  of  a  metallic  mouthpiece  con- 
nected by  a  rubber  tube  with  a  cylindrical  metallic  box  in 
which  three  carbon  tips  are  .suspended.  The  adjustment  is 
made  by  means  of  a  screw  at  the  end  of  the  bcjx  opposite  the 
junction  with  the  tube.  The  screw,  through  its  connection  with 
a  meiallic  spring  to  which  one  of  the  carbon  lips  is  attached, 
regtilates  the  distance  between  the  tips.  The  wires  connecting 
the  tips  with  the  electrical  circuit  enter  through  the  top  of  the 
box.  In  the  same  circuit  is  a  small  electro-magnet,  above 
which  is  a  drumhead  of  goldbeater's  s"kin,  to  which  is  attached 
a  writing  point.  The  changes  in  the  current  of  air  entering 
through  the  tube  make  and  break  the  current.  The  intensity 
of  the  sound  is  indicated  by  the  amplitude  of  vibration  of  the 
writing  point;  the  pitch  by  the  immber  of  vibrations  in  a  given 
unit  of  time;  the  duration  of  syllables  and  pauses  by  the  length 
of  the  records  and  the  length  of  the  intervals.  It  was  found 
necessary  to  use  a  more  explcsive  syllable  than  me,  and  be  was 
substituted  as  being  nearly  equal  in  time.  The  microphone  re- 
sponded with  the  greatest  precision  when  the   level  of  the 
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mouthpiece  was  slightly  below  tbe  moaih  of  the  child-  The 
children  stood  as  before.  Tbe  Dumber  of  ^tUbles  was  not  lim- 
ited, as  in  tbe  previous  experiment.  All  of  the  involnntaiy 
series  were  taken  first,  then  the  corapJex  groupings  in  varied 
orders.  Though  the  microphone  responded  as  readily  as  conid 
be  expected,  the  restrictions  of  position,  etc..  decreased  the 
child's  sense  of  freedom;  concomitant  movements  w«re  ^-eiy 
seldom  marked,  while  none  of  the  zest  that  bad  been  shown  in 
the  pre\-ions  experiment  was  observed.  Each  method  had  its 
peculiar  advantages  and  disadvantages.  The  chief  advantage 
of  the  .second  wa.s  that  it  furnished  an  accnrate  record  of  the 
rhythm  as  it  was  given.  The  disadvantages  were  that  with 
fewer  children  there  was  less  variety  in  form,  and  that  indi- 
vidual characteristics  might  ea.sily  be  confused  with  general. 
The  feeling  of  restraint  that  attended  the  use  <>f  the  microphone 
could  not  be  eliminated,  and  militated  against  a  natural  group- 
ing. Theexperiment  was  regarded  asa  task,  while  in  the  earlier 
experimetit  the  children  gave  themseh-es  up  freely  to  the  swing 
of  tbe  rhythm.  As  already  sbown.  the  first  method  had  the 
advantages  of  a  freer  rendering  on  the  pan  of  the  children  and 
greater  possibilities  for  variety  in  form;  its  disadvantage  was 
that,  as  we  possessed  no  objective  control,  there  w.is  liability 
of  error  in  the  analysis  of  the  experimenter.  But  this  liabilitj* 
to  error  in  analysis  was  couuterbalanced.  in  a  measure  at  least, 
by  the  facts  thai  for  many  of  the  series  two  experimenters  were 
present,  and  that  a  large  number  of  observations  were  made. 
The  second  method,  then,  can  be  considered  as  a  control  of  or 
check  upon  the  first. 


Chapter  II.     RBStn.Ts. 


I. 


Involuntary  Grouping. 
Resntls  from  Method  I.  The  series  were  separated  by  inter- 
vals of  a  week.  The  first  series  were  given  before  tbe  children 
had  learned  the  complex  forms;  but  the  practice  of  the  pre- 
vious week  had  doubtless  some  influence  upon  the  succeeding 
series;  this  reached  its  height  in  the  third  series.  I.^ter.  proba- 
bly because  of  the  monotony  of  the  work,  there  was  a  return 
to  the  simpler  forms  of  the  first  series.  The  order  of  succes- 
sion, regularity  or  irregularity  in  the  occurrence  of  a  pause,  is 
the  primary  objective  determinant.  A  four  group  form  divided 
into  twos  occurred  twice  ;  and  i  -  «  i  h  p  •  ***  noted  once  ; 
otherwise,  with  the  exception  \\\  \  \  \  \  that  the  end  of 
the  line  was  frequently  marked  by  a  longer  pause  and  a  falling 
voice,  the  three-gronping  was  the  largest  obser\'ed.  We  will 
noie  first  those  cases,  in  which  the  .syllables  varied  neither  in 
time,  intensity  nor  pitch,  although  diSTerentiated  by  the  regu- 
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lar  or  irregular  occurrence  of  a  pause.     Tbe  results  can  be  tab-              ^^H 

ulated  under  four  rubrics:     (a)  no  observable  regularity  in  the               ^^H 
occurrence  of  a  pause;  (A)  pauses  after  each  syllable  of  equal               ^^H 
duration;  (c)  pause  after  every  second  syllable  noticeably  longer               ^^H 
than  tbe  intervening;  (d)  the  longest  pause  after  every  third               ^^H 
syllable.                                                                                                              ^^M 

Tabi,e                                                                  ^^H 
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Alter  ev^nr 
3rd. 
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33       19 

G.  B.  iodtcRttrs  German  boys.  G.  G.  German  RirU,  A.  B.  American                 ^^H 
boys,  A.  G.  American  gJrls.     It  was  im[K>«ftible  tu  obtain  ezactl>-  ibe                 ^^^| 
same  number  of  readings  from  each  class ;  lor,  on  tbe  appointed  day,                 ^^^| 
one  or  even  two  of  the  Sve  cblklren  niiKbl  be  abtiral,  amt   nothing  re-                   ^^^| 
tnained  but  to  proceed  with  the  cxperimeat:   hence  the  results  arc                 ^^^^ 
given  ill  (ractioual  inrni,  the  numerator   representing   the   number  of                  ^^^H 
occurrences,  the  denomiaator  the  total  number  of  readings.                                    ^^^| 

In  the  first  case  all  perception  of  rhythm  failed,  altbough              ^^H 
the  rate  of  reading  was  sufficiently  rapid  for  rhythmical  group-               ^^H 
ing  to  have  occurred.     The   irregular  cases  are   distributed              ^^H 
through  all  the  five  series.   Had  the  irregularities  been  dueto  a              ^^H 
difficulty  in  the  articulatioa  of  the  syllables,  we  should  natur-              ^^H 
ally  expect  that  practice  would  cause  its  disappearance  in  the              ^^H 
later  series.     Another  peculiar  fact  is  that  the  nnmlier  of  ir-              ^^H 
regular  cases  is  greater  among  the  upper  grades  of  the  German               l^^M 
children  than  among  the  lower.     This^  in  the  light  of  the  fact               ^^H 
that  movements  reg^ilarly  repeated  tend  to  become  automatic.                ^^| 
would  SLcm  to  show  that   the  irregularities  in  this  case  cannot                ^^M 
be  explained  on  the  ground  of  irregularities  in  motor  adjust-              ^^H 
ment.     The  most  plausible  explanation  is  that  the  series  did              ^^H 
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not  possess  sufficient  interest  to  bold  the  attention,  and  that 
the  irregularities  in  the  rhythm  were  due  to  the  irregular  pulses 
of  attentiou. 

In  caae  (6)  we  have  what  Miss  Smith  tenns  "  ein&chen  "  or 
*'  Urrhythmus."  "'  Es  ist  keine  Frage  dass  auch  in  der  blossen 
Aneinanderreihung  von  vollig  gleichbetonten  Silben,  zwischen 
dcnen  keinerlei  Gnippirung  mehr  hcrgestellt  wird.  ein  Rhyth- 
miis  liegen  kann.  Ebenso  kann  eine  Zeile  eines  Liedes  in  tauter 
ganz  gleicben  Noten  voranschreitcn.  und  doch  rhythmlsch 
aein.  Diesen  Fall  bezeichnei  die  V'erfasserin  als  einfachen 
Oder  Urrhythmus."'  This  Lanier  calls  "  primar>*  rhythm."' 
"  If  equal  or  simply  proportioned  intervals  of  time  be  marked 
off  to  any  of  our  senses  by  any  recurrent  series  of  similar 
events,  we  may  be  said  to  perceive  a  primarj'  rhythm  through 
that  sense."  "  But  this  primary  rhythm  may  he  considered  a 
sort  of  primordial  material,  which  the  rhythmic  sense  of  man 
always  lends  to  mould  iuto  a  more  definite,  more  strongly 
marked,  and  more  complex  form  that  may  well  be  called  sec- 
ondar>'  rhythm." 

There  is  no  apparent  correlation  between  age  and  the  ap- 
pearance of  this  form  in  the  free  reading.  The  cases  are  fairly 
equally  distributed  among  the  grades.  The  pronundation  of 
each  syllable  was  frequently  accompanied  by  a  forward  move- 
ment of  the  head  or  of  the  whole  trunk.  With  the  first  grade 
children,  when  attempting  to  produce  an  anapeestic  or  dac- 
tylic form,  a  lapse  into  the  primary  or  uncompounded  rhythm 
was  often  noted.  A  frequent  peculiarity  of  such  cases  was  a 
regularly  recurring  pilch,  time,  or  intensive  difference,  together 
with  pauses  of  equal  duration  at  the  end  of  each  syllable. 
It  was  doubtless  due  to  a  breaking  down  of  the  complex 
group  in  which  certain  characteristics  of  the  complex  form 
were  still  retained.  These  cases  throw  light  on  the  mental 
processes  underlying  rhythm.  The  most  plausible  explana- 
tion of  the  phenomenon  seems  to  be  that  one  wa\*e  of  atten- 
tion did  not  take  in  the  total  group,  so  that  each  single  syllable 
was  the  object  of  one  act  of  attention.  Although  the  different 
syllables  were  still  compared  as  to  time,  intensity,  etc..  it  was 
a  mediated  comparison  of  the  same  nature  as  that  performed 
by  the  adult  in  his  comparison  of  the  several  groups  of  a  long 
series.  This  transition  from  immediate  to  mediate  comparison 
could  have  been  brought  about  either  by  the  slow  rate  of  suc- 
cession, or  by  the  too  great  span  of  the  group  as  to  number,  or 
by  the  intrinsic  difficulty  of  making  a  comparison;  any  one  of 
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these  three  factors  would  have  brought  about  the  result.  Wundt^ 
denies  that  Ibis  alternate  series  of  syllable  aud  pause,  movement 
and  rest,  attention  and  inattention constkutesarhythm.  ' '  Gleiche 
Eindruecke  in  gleichen  Paiiseu  stattfiudeud  wirken  ennuedend, 
aber  niemals  rliylhuilsch.  Damit  ein  sesthetisches  Gefallen 
entstehe.  muessen  miudestenszwei  wrschiedene  Eindriicke.  He- 
bung  und  Senkung  des  Klangs,  wie  in  2/8  Takt,  in  regelmaes- 
SLgeni  Wechsel  einander  folgen,  mag  nun  dieser  Weohseldurch 
die  Eindriicke  selbst  oder  blobS  durch  die  subjective  Betonung 
erzeugt  werden."  In  this  passage,  the  terra  'rhythmical' 
clearly  connotes  capability  of  arousing  an  aesthetic  feeling. 
This  seems  to  be  an  unwarrantable  limitation  of  meaning.  If 
sesthetic  value  is  to  be  made  a  criterion  of  rhythm,  then  fre- 
quently the  complex  forms  must  be  regarded  as  unrhythmical; 
for  there  are  not  a  few  instance.^  in  our  own  experiments,  as 
well  as  in  those  of  others,  in  which  a  form  posseshiug  all  the 
objective  marks  of  a  highly  complex  rhythm  and  evidently 
perceived  as  such  was  either  subjectively  indifferent  or  posi- 
tively unpleasant.  The  feeling  of  sesthetic  pleasure  is  too  sub- 
jective a  criterion  to  apply  to  such  an  objective  and  universal 
fact  as  that  of  rhythm.  In  the  present  paper,  rhythm  is  used 
to  cover  all  cases  of  regularly  recurring  impressions  derived 
from  the  modalities  of  audition  and  movement. 

The  first  step  toward  an  uni6cation  of  the  separate  impres- 
sions is  that  noted  in  cases  (f)  and  (d).  Here  two  or  three 
syllables  of  equal  duration,  pitch  and  intensity,  are  separated 
from  those  following  by  intervals  noticeably  longer  than  the 
intervals  betweeu  the  given  syllables.  This  form  was  charac- 
teristic of  the  free  reading  of  the  seventh  grade  boy  by  Method 
11;  (/'.  record  for  Charles,  Method  IX,  involuntary  grouping.  It 
scarcely  appeared  in  the  reading  of  the  German  children.  When 
there  was  a  rhythm,  there  was  generally  a  subordination  of  one 
syllable  to  another,  by  means  of  pitch,  intensity,  time,  or  a 
combination  of  these.  The  form  shown  in  case  (d)  was  far  less 
frequent  than  that  of  case  (r).  Many  of  Bolton's"  subjects 
found  difiicuUy  in  thro^'ing  auditory  sensations  into  groups  of 
three;  our  own  (c/.  results  on  pitch)  never  grouped  in  threes  un- 
less there  was  an  objective  ground  for  so  doing.  The  form  shown 
in  case  (c)  frequently  resulted  when  the  younger  children  at- 
tempted to  give  the  more  complex  rhythms.  This  form  was 
also  characteristic  of  the  free  readings  of  the  two  negro  chil- 
dren, a  boy  of  the  first  and  a  girl  of  the  fourth  grade.  For  the 
hearer,  their  reading  was  very  rhythmical.     The  time  values 


^Grondxiige  der  physiologischea  Psychologic,  4c  Aufl.,  1893,  II,  p. 
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for  these  series  were  greater  than  those  for  the  irregTiUr  am 
the  primary  forms.  We  may  presume,  then,  that  the  sj-IIables 
were  given  their  original  length,  and  tliai  the  interval  betmiKn 
successive  pairs  was  considerably  lengthened.  One  wave  of 
attention  could  compass  the  group,  and  no  attempt  was  made 
to  compare  syllable  with  syllable.  These  results  do  not  tally 
with  the  generally  accepted  rule  for  the  subjective  grouping  of 
auditory  sensations,  which  affirms  thai  there  is  no  tendency  to 
group  successive  sounds  until  some  one  is  heard  as  more  inten- 
sive than  the  others.  Have  we  here  a  pnrely  physiological 
phenomenon,  which  has  no  parallel  in  sensation;  in  other 
words,  is  such  a  series  perccivwl  as  rhythm,  or  is  there  merely 
a  rhythm  in  the  motor  mechanism  ?  The  result  might  have 
been  the  outward  expression  of  the  natural  breathing  rhythm, 
the  cacpiratioD  lasting  during  the  two  syllables  and  the  inter- 
vening pause:  but  such  a  curve,  as  will  be  seen  in  the  discus- 
siou  of  breathing,  is  not  the  normal  rhythm  of  respiration. 
There  is  another  ixxssible  explanation.  It  is  that,  although  the 
syllables  presented  equal  difficulties  for  the  organs  of  articula- 
tion, etc.,  and  there  was  nothing  in  the  nature  of  the  syllables 
themselves  or  the  child's  attitude  towards  them  to  raise  one  in 
importance  above  another,  there  was,  nevertheless,  a  tendency 
present  towards  the  unification  of  the  large  number  of  separate 
syllables,  by  their  division  into  a  number  of  smaller  groups. 
Several  syllables  fell  within  one  pulse  of  attention,  and  the 
pause  which  corresponded  to  the  zero-point  of  the  attention 
wave  was  consequently  longer  than  the  intervening  pause.  Meu- 
mann  and  Bolton  dealt  only  with  the  grouping  of  auditory  sen- 
sations. Doubtless  in  that  fact  is  to  be  found  a  partial  expla- 
nation of  the  di.sagreement  in  results;  still  ((/.  the  section  on 
pitch)  subjects  frt-quently  broke  up  series  of  equal  sounds  into 
groups  of  two,  four,  six,  eight,  etc.,  syllables,  without  giving 
any  one  more  intensityj  duration  or  pitch  than  other.  There 
was,  according  to  their  statement,  no  recurring  intensive  dif- 
ference to  cause  the  grouping  for  the  perceiving  subjects. 
The.'^e  cases  were  interspersed  among  series  that  differed  objec- 
tively. The  conditions  here  would  seem,  then,  to  be  more  fev* 
orablc  for  a  correct  analysis  of  (he  perception  of  rhythm  than 
they  were  in  the  experiments  of  Bolton.  For  here  the  series 
which  had  no  objective  mark  of  difieience  lost  in  stibjective 
intensity  in  contrast  with  objectively  conditioned  rhythm.' 

The  breaking  up  of  the  series  of  separate  impressions  into 
groups  of  two  or  three  equally  accented  syllables  was  an  ad- 

^M  J**'  T?v.*'  ^""i^h's  subjects  founil  in  learning  non-sense  ajllables 
that  dcr  Rhyibmus  der  BetonunK  spieltc  keineso  grosse  RoUe  wfe 
GruppiruugoderTheilungea."     sU  o^.  cit..  p.  256. 
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vance  upon  the  primary  rhythm;  but  the  group  lacked  unity. 
The  manner  in  which  a  closer  grouping  was  effected  varied 
with  the  individuals,  aud  there  were  also  indications  of  race 
difference;  but  regular  temporal,  intensive,  and  qualitalive 
variations  were  the  objective  factors.  The  longer,  higher  and 
louder  tones  occurred  together  or  were  used  inierchangeably. 
Meumann  discusses  the  intercbangeability  of  time  and  inten- 
sity in  the  estimation  of  time  intervals  under  the  principle  of 
*' Stellvertretuug.'"  The  accent,  intensive,  temporal  or  quali- 
tative, was  given  as  shown  in  the  Table.  Accent  is  used 
throughout  as  synonymous  with  emphasis,  and  is  not  restricted 
to  increase  iu  iuteusity. 

Tablb  II. 


QnalilBtJve. 

[nle  naive. 

TenipOTB 

1. 

Gr.  I, 

Or.  rv.lor.vn. 

Gr,  I. 

Gr.  fV. 

Gr.vn, 

Gr.  1 

Gr.  IV. 

Gr.VlI. 

6 

9 

3 

0 

a 

I 

I 

I 

3 

G.B. 

19 

18 

23 

19 

18 

23 

19 

18 

23 

lo 

16 

»5 

0 

5 

5 

0 

6 

6 

G.G. 

15 

so 

25 

15 

30 

25 

15 

20 

25 

2 

3 

a 

3 

7 

6 

5 

5 

5 

A.B. 

23 

33 

18 

32 

32 

18 

as 

33 

tS 

5 

3 

I 

3 

6 

5 

4 

4 

5 

A.G. 

32 

33 

19 

33 

33 

19 

33 

33 

19 

G.  B-  indicates  German  boys,  G.  G-  German  girJs,  A.  B.  American 
tioya,  A.  Cr.  AmerJcait  Rirla.  Tbe  numerators  give  the  auniber  of 
occurrences,  the  ilenunnnators  ilie  total  number  of  readings. 

The  moat  noticeable  fact  shown  by  the  Table  is  the  greater 
number  of  cases  of  qualitative  accent  among  the  German  chil- 
dren. The  pitch  intervals  were  also  as  a  rule  greater  than 
with  the  American  children.  The  number  of  accented  read- 
ings, intensive,  temporal  and  qualitative,  was  greater  among 
the  German  girls  than  among  the  German  boys.  Both  Ameri- 
can boys  and  girls  of  the  seventh  grade  gave  accented  readings 
more  frequently  than  the  German  boys  of  the  same  grade. 
There  were  a  greater  number  of  irregular  readings  given  by  the 
German  boys  of  the  seventh  grade  than  by  the  younger  children. 

*  Beitritee  tor  Psychologic  des  Zcitbcwusstsein*.  Phil,  Stud.,  IX,  pp. 
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C^with  this  result.  Table  I,  above.  There  seems  to  be  acurious 
contradiction  here.  Other  things  being  equal,  the  irregular 
readings  disappeared  with  increased  age,  and  one  might  rea- 
sonably expect  to  find  an  increased  tendency  to  accented 
grouping  among  the  older  boys;  but  the  explanation  given  in 
the  account  of  irregular  readings  doubtless  hi)lds  here. 

It  is  a  question  how  much  a  conscious  imitation  of  the  com- 
plex forms  had  to  do  with  the  manner  of  free  reading.  We 
discovered  it  in  the  case  of  one  of  the  American  boj-s  of  the 
seventh  grade.  WHien  questioned  he  admitted  that  he  was  pur- 
posely giving  a  certain  form  because  it  pleased  him.  Even  after 
throwing  out  such  cases,  which  were  not  frequent. — knowing 
the  characteristics  of  children,  we  were  able  to  detect  any  such 
distortions,— there  is  a  noticeably  greater  tendency  toward  a 
strongly  accented  rhythm  in  the  btx  readings  given  by  the 
older  children  than  in  those  given  by  the  first  grade.  The  first 
syllable  was  almost  invariably  the  accented  syllable:  the  re- 
verse occurred  but  three  times  among  the  American  children 
and  tweH'e  times  among  the  German. 

Results  from  Method  11.  To  avoid  the  influence  of  the  com- 
plex forms  upon  the  natural  grouping,  all  the  involuntary 
series  were  taken  first.  This  order  would  have  been  followed 
in  the  first  instance  ;  but  the  children  would  then  have  taken 
no  interest  in  what,  from  their  point  of  view,  would  have  been 
a  stupid  and  meaningless  task.  For  this  reason  it  was  neces- 
sar>'  to  ask  for  the  restrained  and  free  readings  on  the  same 
day.  But  the  microphone  pre!«nted  difficulties  enough  to 
make  the  desirable  arrangement  possible,  and  yet  preserve  the 
interest  of  the  children.  On  the  other  hand,  the  use  of  the 
microphone  was  too  difficult  to  be  accompanied  with  much 
plcHSure. 

R.  A.  Girl,  first  grade,  self-controlled  to  an  QDusuat  degree,  suscep- 
tible to  rbytbm.  Tlie  figures  given  are  the  averages  oi  the  ab»olnte 
time  valnes  of  the  Buccesftive  series.  Pitch  was  uijiform  throujihout, 
■Dd  the  tuteniiUtes  vuricd  but  slightly,  and  only  in  the  manner  indi- 
cated in  the  Table,  Typ«  of  grouping  was  clearly  primary,  nncom- 
potiDded,  occasionally  irregular.  Scncs  (3)  will  be  discttssca  in  detail 
Esit  has  ao  Important  bcanog  on  the  genesis  of  the  complex  rhythm. 

We  note  that  the  time  of  both  syllable  and  pause  fiills  within 
the  most  favorable  lime  for  rhythmical  grouping  (.5  to  .2  sec- 
ond). The  gronping  falls  under  either  the  irreg:iilar  or  the 
primary  type,  with  the  exception  of  Series  (3).  The  breath- 
ing record  is  interesting  in  this  connection.  Kach  syllable  cor- 
responds to  an  expiration,  each  pause  to  an  inspiration;  i.  e.,  a 
full  inspiration  was  taken  after  every  syllable.  (C/.  breathing 
records. )  This  type  of  breathing  was  characteristic  of  R.  AJ's 
reading,  restraiued  as  well  as  free. 
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SyllBble. 

Pause. 

<I)     408 

■458 

(a)  .198 

•454 

for  Krits  In 

(3)  -a82 

•346 

•cc. 

(4)    463 

•39 

(5)     287 

■45 

(6)   -33a 

■4 

iDtvnstty  and  Pitrh. 


No  Tarialions  in  pitch  or  intcnsilj. 

lalMiKiticsaf  Cbr  nylLstilcs  rquil;  tavh  sjrlUfale 

ticKitiH  tvilli  eieotcr  tuleiitiity  and  thvti  grad- 
ually KF»wa  rest ;  no  variation  in  pitch. 

Imporunt  (or  geneala  of  rhythm.    C/.  diacut- 
aion  followius. 

No  variatioiis  is  intcnaUy  or  pitch. 


Series  (3)  was  taken  on  tlie  same  day  a.s  (i)  and  (2);  the 
microphone  was  working  unusually  well.  >?.  A.  began  with 
the  primary  form;  suddenly  we  heard  a  marked  change  in  her 
manner  of  reading.  It  was  trochaic.  Nothing  that  we  could 
observe  had  occurred  to  bring  abont  the  change.  We  could 
only  refer  it  to  the  ease  with  which  she  was  reading,  and  the 
practice  that  series  (i)  and  (2)  had  given  her;  although  in  the 
free  readings  following  she  never  reverted  to  this  type,  It  is 
also  to  be  noted  that  at  the  same  time  in  which  the  rh>thm  be- 
came trochaic  the  breathing  cur\'e  was  compounded;  i.  «?.,  ex- 
piration lasted  during  the  interval  occupied  by  two  syllables  and 
the  iuter\*ening  pause.  The  complete  resulls  are  given  for  this 
series.  The  breathing  record  is  paralleled  with  that  for  the 
spoken  rhythm.  The  variations  of  amplitude  of  vibration 
within  the  rhythmical  unit  at  no  time  exceeded  1  mm.;  there- 
fore only  the  relative  deviations  in  intensity  can  be  given. 

It  is  probable,  had  it  been  possible  to  make  the  estimations 
perfectly  exact,  that  the  slight  deviation  between  the  time  for 
the  breathing  and  the  spoken  rhythm  would  disappear.  It  is 
to  be  noticed  that  compounding  in  breathing  occurs  before 
there  is  aay  evidence  of  a  grouping  in  the  sp^jken  rhythm,  but 
that  immediately  thereafter  the  second  syllable  becomes  shorter 
and  less  intensive  than  the  first,  although  the  intervening 
pause  is  fully  as  long  as  that  following.  Next,  the  second  syl- 
lable is  shortened  and  the  pause  following  it  is  lengthened. 
This  markedly  trochaic  grouping  lasts  in  its  most  perfect  form, 
as  shown  in  the  *  groups,  for  only  three  groups;  following  upon 
this,  there  is  either  no  difference  in  the  length  of  the  pauses,  or 
an  unvarying  intensity,  1.  «.,  a  le.*is  perfect  grouping.  While 
we  cannot  conclude  from  this  one  record  that  it  presents  the 
exact  order  in  which  a  complex  grouping  is  brought  about,  it 
clearly  gives  a  possible  genesis,  and  shows  how  closely  related 
breathing  and  grouping  are.    There  is  no  evidence  as  to  which 
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sQunta: 
Tabia  rv. 


BrcMblag  Record. 

spoken  KhrUim. 

i 

i 

1^ 

Si! 

Filch  aad  iBUsuttr. 

m 
B 

•rii.  M«. 

.419 
.466 

:'M 

i.S 

2 

•35 
3*5 

■337 
•35 

1 

•5 

.366 

a 

-3 

•335 

f* 

:S6 

2 

15 

1-3 

-3 
375 
45 

■4 

■3=5 

.275 

1 

V  Ho  vmriaUon  la  pitch  or  latervitj. 

■4 

.28] 

3 

■3»S 

•4 

.466 

■33 

2 

.275 

•335 

\ 

1.566 

•33 

3 

■3*5  (fl) 
■35    (6) 

■4 
•35 

.966 

■45 

3.25 

-3      («) 
-»5  (*) 

'4 
■325 

/ 
Intesaitr  of  (')  I»a  Uiaa  thit  at  («). 

I.016 

.316 

.266 

/  -425  («) 

■175* 
.525 

X.66 

.316 

a 

}  -4      (a) 
I  .»5    (*) 

•175* 
•4 

I 

.316 

3.35 

;-35    («) 
\  ■«a5  (*) 

.275- 
•4 

■95 

■35 

3.75 

\-<5    (*) 

•375 

•5 

..        M 

1.03 

.266 

a-5 

1  -»5    U) 
\    225  (*) 

-35 
.435 

'  trcBter  Umo  that  ol  C«). 

t 

.283 

a-75 

J  -375  (") 
J.I75C*) 

■375 
•45 

■    cquftl  to             "      "    •• 

S.16 

•3 

3 

/•as    C«) 
^■i75(*) 

•35 
.915 

X 

•S 

3 

;  -45  («) 

1-2      CA> 

■»75 
•425 

I 

.316 

2.25 

1  -a      t*) 

•175 
.425 

>               H          *•                       !•          ••        H 

35 

■33 

a -33 

/   375  («) 
I  .2      (A) 

.2 

•4 

■                H 

»         n      N               »      ti     H 

stands  in  the  relation  of  cause  and  which  of  eflfect  unless  pri- 
orily  of  compound  breathing  might  be  taken  as  an  indication 
that  change  in  breatliing  was  the  cause  of  the  grouping.  It  is 
more  probable  that  the  change  in  breathing  was  due  to  some 
psychical  factor  wliich  may  in  turn,  enforced  by  the  breathing, 
have  brought  about  the  decided  grouping.  The  state  of  A*.  A. 
at  the  time  of  the  record  was  ex-idently  one  of  pleasurable  in- 
terest in  a  not  too  difficult  activity.  There  was  a  pendular  move- 
ment of  the  whole  body,  such  as  was  seldom  marked  in  the 
experiments  with  the  microphone,  although  found  very  fre- 
quently in  the  readings  given  by  Method  I.  One  might  ven- 
ture, then,  to  posit  as  a  cause  for  the  grouping  the  fact  that  the 
attention  was  directed  upcjn  the  series  as  a  whole  and  not  upon 
the  articulation  of  each  separate  .syllable. 


RHYTHM. 


H.,  a  boy  of  tea,  fourth  grade;  restless  and  incorriKilile  id  »chooi; 
while  interested  in  the  experiments,  was  unable  to  direct  bis  atteatioa 
lon^  upon  any  one  thing.  (The  first  three  scries  of  the  free  readings 
vere  giTeo  by  a  boy  of  another  type;  but  he  was  not  available  later, 
«od  H.  came  to  the  laboratory  in  his  place.) 


Table  V. 

Syllable. 

Pau«e. 

Pilch  and  loteDritr. 

CO     SS8 

.136 

\ 

fa)  .363 

■13 

j 

Av.  values 
for  scrifi 

(3)  -573 

(4)  -35 

.175 
.376 

)  No  variation  iu  pitch  or  intensity. 

in  sec. 

(3>   -442 

.191 

( 

(6)   -488 

■173 

1 

Kl)  .4M 

.193 

/ 

The  pauses  are  invariably  shorter  than  in  the  reading  of  R. 
^.  The  relative  times  have  changed.  While  in  R.  .-^.'s  read- 
ing the  syllable  and  pause  varied  but  slightly  in  duration,  in 
the  reading  of  //.  the  pause  is  much  shorter.  There  is  scarcely 
any  varialiou  in  the  duration  of  the  several  pauses.  The 
rhythm  is  throughout  of  the  purely  primary  type. 

The  breathing  was  very  different  from  that  of  /?.  A. ;  an  ex- 
piration lasted  on  an  average  for  eight  syllables,  although  as 
few  as  fivx  and  as  many  as  ten  were  at  times  included  in  one 
expiration.  The  inspiration  was  short,  corresponding  to  the 
longer  pause  in  the  spoken  rhythm.  The  grouping  was  also  of 
the  same  general  fonu;  series  of  five  to  ten  syllables,  varying 
very  slightly  as  to  time  and  not  at  all  as  to  intensity  or  pitch, 
were  separated  by  short  pauses  aud  fullowed  by  a  longer  pause, 
varying  in  length  from  .3  to  .5  second. 

C.  D.;  eleven;  seventh  grade;   leads  bis  class;  very  painstaking. 

Tablb  VI  (a). 
Primary  Hhyikm, 


Av.  vslaea 

(or  aeries 

in  Mc. 


SyUsblc. 


(3)     .57 

CJ)    mS 
(7)  -75 


Pause. 


.I5» 

.142 

■"37 


PiUh  aad  JawmUt 


No  variations  in  pitch  or  intensity. 
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Tablk  VI  (*;. 
Two  Grouped  Rhythm. 


Syllabic. 


(I)  («)     M 

(d)  .56 

<s)  («)  56s 

<6J   (f)   -7 

(7)  U)  -555 
(*)    495 


fftOM. 


:r3l 


Pitch  and  iDUitsity. 


No  variations  in  pitch  or  intensity. 


The  breathing  was  of  Ihe  type  already  mentioned  in  the  case 
oi H.  There  were  none  of  the  irregular  Su^tuations  which  ap- 
peared in  H.'s  reading.  While  pitch  and  intensity  held  the 
same  throughout  the  series,  there  was  a  slight  tendency  to  a  two- 
grouping  in  series  (i),  (5).  (6)  and  (7).  In  these  series  the  first 
syllable  of  the  group  was  slightly  lengthened,  as  was  also  the 
peui>e  at  the  end  of  the  second  syllable;  L  (.,  they  approached 
the  trochaic  type.  In  the  other  series,  the  larger  groups  which 
corresponded  to  the  breathing  rhythm  were  made  up  of  an  ir- 
regular number  of  syllables,  seven,  nine,  or  ele\'en.  The  sep- 
arate syllables  varied  hut  slightly  in  duration.  They  were  ex- 
amples of  the  primary  rhythm.  On  the  whole,  C.  D.  shows  a 
greater  tendency  to  rhythmical  grouping  in  his  free  reading^ 
than  does  either  H,  or  R.  A.  of  grades  four  and  one. 

It  is  apparent  at  a  glance  that  the  results  gained  by  Method 
I  gave  a  greater  variety  in  manner  of  grouping:  pitch  and  in- 
tensive differences  were  there  frequenily  present,  whereas  here 
they  fail  entirely,  except  in  hcries  (3)  for  A".  A.,  which  ^^bowed 
slight  intensive  variations. 

The  reason  for  the  disparity  between  the  results  of  the  first 
and  second  method  can  be  accounted  for  as  follows,  (a)  The 
practice  with  the  restrained  or  complex  groupings  exerted  an 
infiucnce  on  the  free  readings  of  the  succeeding  week,  in  the 
first  experiment;  (^)  with  the  microphone,  there  was  a  certain 
constant  resistance  to  be  overcome;  this  tended  to  bring  about 
an  automatic  regularity  and  uniformity  in  the  articulation  of 
the  syllables,  and  the  result  was  the  primary  form;  (c)  the  re- 
swtance  of  the  microphone  was  so  great  that  attention  was 
directed  upon  the  articulation  of  the  syllables.  The  freedom 
?^d  spontaneity  that  characteriz.ed  the  readings,  as  given  by 
Method  1,  were  entirely  wanting.  This  would  militate  agaitist 
the  perception  of  rhythm.     Miss  Smith  points  out  similar  in- 
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Stances.'  "Obgleich  (beim  einfachen  Rhythraus)  in  diesen 
Versuchen  die  Bewegungen  dea  Aussprechens  taktmaessig 
waren,  hat  die  Versuchsperaon  wegen  der  Schwierigkeil  des- 
selben  keinen  Rhythmus  irgend  welcher  Art  empfiiuden.  Die 
ganze  Aufmerksamkeit  wurde  auf  die  Qualilael  der  Leistung 
gerichtet,  uud  wie  vorher  bei  deii  Gewichls-uud  Schreibver- 
suchen  eiitstaud  auch  hier  die  Etnpfindung  des  Rhythmus  erst 
dann.  weon  eine  gewisse  Gewaod  theit  gewounen  worden  war." 
(irf)  According  to  the  arrangement  of  Method  I,  the  syllables 
were  written  in  five  lines  of  six  syllables  each.  As  they  ihns 
*tood.  they  were  more  readily  divided  into  groups.  One  of 
Miss  Smith's  subjects  reported  that,  as  he  readily  divided  a 
visual  series  into  groups  of  three,  so  three  syllables  made  for 
him  an  unity  easily  perceived.  This  nmy  also  have  been  a  fac- 
tor which  helped  to  bring  about  the  divergences  in  the  results 
of  otir  two  Methods. 

Summaty. 

I.  An  involuntarj'  grouping  may  arise  either  through  a  reg- 
ular variation  in  time  relations,  or  by  regular  intensive  or  quali- 
tative variations.  The  earliest  form,  in  order  of  priority,  seems 
to  be  the  primary;  following  that  is  the  two-grouping  with 
equal  syllables,  but  regular  variations  in  the  duration  of  the 
pauses:  then  comes  the  two-grouping  by  means  of  terapural, 
intensive  or  qualitative  subordinations  among  the  syllables.  2. 
The  temporal  subordinations  are  the  first  to  appear  in  invol- 
untary grouping;  intensive  or  qualitative  changes  come  later. 
3.  Grouping  increases  in  compleleuess  with  increased  develop- 
ment of  the  child.  4.  There  seems  to  be  a  tendency  in  the 
motor  mechanism  toward  automatic  regularity  which  furthers 
the  production  of  rhythm.  5.  Breathing  appears  to  stand  iu  a 
functional  relation  to  the  rhythm.  6.  Involuntary  grouping 
occurs  (a)  when  the  attention  is  directed  upon  the  series  as  a 
whole;  (*)  when  an  incentive  is  present  to  lighten  the  work  or 
perception  by  separating  the  total  series  into  smaller  and  easily 
perceived  groups.  Thi^  equal  division  of  attention  (in  pulses 
of  natural  length)  gives  the  double  guarantee  of  a  perception 
of  all  the  meniber.s  of  the  series  with  a  lightening  of  the  work 
of  perception,  (f)  When  a  regularly  recurring  activity  tends 
tobriiigahi>uta  rhythm  in  the  motor  mechanism;  {d)  when  there 
is  no  feeling  of  bodily  discomfort  or  strain  to  distract  the  atten- 
tion. 7.  Grouping  disappear.4  (a)  when  the  effurt  of  articulation 
is  so  great  that  attention  is  necessarily  directed  upon  the  act  it- 
self; when.  i.  e.,  the  attention  is  abstracted  from  the  succe^ion 
to  the  individual  members;  and  {b)  when  the  time  equivalent 
to  the  uormal  pulse  of  attention  is  exceeded  by  the  total  dura- 
tion of  two  syllables. 

*  Op.  cit.,  pp.  233,  254,  390. 
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§  2.    Voluntary  Grocpings. 

For  the  sake  of  convenience,  the  results  are  given  in  the 
order:  trochaic,  iambic,  dactylic,  anapaestic  groupiDgs,  al- 
though, as  before  stated,  the  order  was  constantly  varied  dar- 
ing the  course  of  the  experiment.  The  terms  trochaic,  iambic, 
dactylic  and  anapaestic  are  not  used  in  the  metrical  sense,  but 
as  cnn\*enient  terms  for  forms  of  restrained  groupings  of  two 
and  three  syllables,  in  which  a  certain  syllable  of  each  gronpis 
enipha&tzed.  Grouping  was,  however,  never  mentioned;  it 
arose  naturally  and  involuntarily  from  the  regularly  recurring 
emphasis. 

hfethod  I.  As  in  the  free  readings,  the  judgments  of  the  ex- 
perimenter were  only  relative;  i.  e.,  one  syllable  n'as  judged 
longer  or  louder  than  another.  We  attempted  to  note  pitch 
differences  exactly.  While  it  would  have  been  desirable  to 
note  time  and  intensity  differences  under  the  three  categories 
of  just  noliorably  present,  present,  and  marked,  we  found  that 
the  distinctions  had  not  been  and  could  not  be  accurately 
enough  made,  in  every  case,  to  warrant  such  a  classification. 
Notice  was  also  taken  of  the  position  and  character  of  the 
pause,  the  presence  or  absence  of  concomitant  movements  and 
their  general  character,  together  with  the  time  for  the  whole 
series.  The  concomitant  movements  and  time  values  of  the 
different  forms  are  discussed  in  a  later  Section. 

Because  of  the  unequal  number  of  readiugs  in  the  different 
classes.  Tables  of  preseuce  and  of  absence  have  been  given. 
The  distinctive  differences  in  the  readings  of  the  three  grades 
are  clearly  bronglit  out  by  a  comi>arison  of  these  two  Tables. 
In  the  case  of  qualitative  differences,  '  marked  '  designates  in- 
tervals of  a  fourth  or  more;  'inverted'  signifies  that  the  fall- 
ing inflection  occurred,  where  the  rising  is  ordinarily  given,  or 
vic€  versa,  or  that  the  relations  of  long  and  short  were  reversed, 
etc. 

Total  for  Five  Scries  of  Trocbaic  Rcadicgs. 

TablR  Vn  (a). 

Pitch  Variations.    (Present. ) 


I. 

IV 

VII. 

1 

IS  p. 

\m. 

I  i. 

0  ir. 

10 

P- 

7ni. 

oi. 

1  ir. 

10  p. 

10  ni. 

t  i. 

3  if. 

G. 

B. 

17  p. 

0  m. 

01. 

I  XT. 

10 

P' 

9  m. 

3»- 

oir. 

17  p. 

3  m- 

•^V 

oir. 

0. 

G. 

4  p. 

0  ni. 

J  1, 

Olr. 

12 

P- 

3  tn. 

0  t. 

ojr. 

12  p. 

2  m. 

ol. 

0  ir. 

A 

B. 

7  p. 

I  m. 

li. 

oir. 

16 

P- 

2  m. 

oi. 

oir. 

13  P- 

0  m. 

2  1. 

Oir. 

A. 

G. 

45  p. 

4  m. 

3i- 

Hr. 

48 

P- 

30  va. 

3i- 

lir. 

52  p. 

17  m. 

61. 

air. 

Total. 

P-,  signifies  present:  m.,  marked;  i.,  inverted;  ir„  irregnlar. 
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TabIX  VII  (d). 
Pitch  Variations.     {Absent.) 


5" 


I. 

IV. 

vn. 

0 

I 

i6 
14 

I 

I 
8 
3 

I 

a 
4 
4 

G.  B. 
G.G. 
A.  B. 
A.  G. 

31 

13 

II 

Total. 

( I )  The  tendency  of  the  German  children  toward  a  qnalita- 
tively  determined  rhythm  is  shown  more  clearly  in  the  Table 
of  absence  than  in  that  of  presence;  bnt  this  difference  between 
the  German  and  American  children  decreases  with  increasing 
age.  (2)  Intervals  of  a  fourth  or  more  occur  more  frequently 
among  the  German  children.  (3)  Cases  of  inversion  were 
scattered  through  all  the  series;  the  voice-fall  being  falling- 
rising,  instead  of  rising-falling,  as  generally  found  in  trochaic 
grouping.     Inversion  in  pitch  is  not  a  function  of  age. 

TAB13  VIII  (a). 
Intensity  Variations,    (fresent.) 


I. 

IV. 

vn. 

7  p.  4  m.   0  i.  0  Ir. 

6  p.  3  m.   I  i.  0  ir. 

3  p.  0  m.  0  i.  0  ir. 

10  p.  3  m.  0  i.  0  ir. 

II  p.    4  m.  oi.  oir. 

8  p.    7  m.  oi.  oir. 

18 p.    om.  ol.  oir. 

16 p.    am.  oi.  oir. 

18  p.    a  m.  0  i.  0  ir. 

14  p.    3  m.  0 1.  0  ir. 
9  p.    4  m.  oi.  oir. 

15  p.    3  m.  I  i.  0  ir. 

G.  B. 
G.G. 
A.  B. 
A.  0. 

a6  p.  8  m.   i  i.  0  ir. 

53  p.  13  m.  oi.  oir. 

56  p.  II  m.  z  1.  0  Ir. 

Total. 

Tabi,k  VIII  (*). 
Intensify  Variations,    (Absent.) 


I. 

IV. 

vn. 

8 

6 

18 

30 

4 
8 

4 
3 

3 
7 
5 

0 

G.  B. 
G.G. 
A.  B. 
A.  G. 

42 

19 

•■   15 

Total. 

It  was  often  difficult  to  distinguish  between  a  slight  rise  in 
pitch  and  a  slight  increase  in  intensity.  Repetition  was  then 
required. 
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The  dissimilarity  between  Germans  and  Americans  is  not  so 
marked  as  in  Table  VII.  The  6rst  grade  Americans  are  dis- 
tinctly less  rhythmical  than  the  German  cliildren  of  the  same 
age.  The  correlation  between  increased  intensive  variations 
and  increased  age  is  even  more  marked  than  the  same  correla- 
tion in  the  case  of  pitch.  Inversion  is  far  less  frequent  in 
intensity  than  in  pitch. 

Table  IX  («)• 
Temporal  Variations.    {Prtseni.) 


I. 

tv. 

vn. 

4  p.  o  in.  o  i.  0  ir. 

3  p.  I  m.  0  i.  o  Ir. 

4  p.  o  m.   oi.   o  ir. 
13  p.  0  to.    I  i.    I  ir. 

9  p.  I  m.  oi.  olr. 

7  p.  4  m.  I  i.  0  ir. 
9o  p.  0  in.  0  i.  0  ir. 
13  p.  a  m.  0  1.  olr. 

14  p. 

14  p. 
10  p. 
9P- 

om.  oi.  oir. 

3  m.  I  i.  oir. 

4  tu.   I  i.  oir. 
7  tu.  2  i.  oir. 

G.  B. 
G.  G. 
A.  B. 
A.  G. 

94  p.  ]  m.   1  i.   1  ir. 

49  p^  7  m.   1  i.  0  ir. 

47  P- 

14  m.  4  i.  oir. 

Total. 

Tablk  I7i  (b). 
Temporal  Variations.  {Absent.^ 


I. 

IV 

VII. 

15 

9 

9 

G.  B. 

12 

II 

7 

G.  G. 

'\ 

7 

3 

A.  B. 

6 

' 

A.  G. 

52 

aS 

30 

TotaL 

(i)  Increased  tendency  toward  temporal  subordination  in 
grouping  runs  parallel  with  increase  in  mental  development; 
the  difference  between  the  first  and  fourth  grades,  in  this  re- 
spect, is  greater  than  that  between  the  fourth  and  seventh.  (2) 
There  are  numerous  cases  of  inversion.  These  arose  through 
prolongation  of  the  last  syllable  into  the  time  of  the  pause. 
Inver5i<in  here,  as  elsewhere,  docs  not  seem  to  be  a  function  of 
age;  it  is  even  more  frequent  with  ihe  older  children.  (3)  The 
effect  of  practice  is  greater  upon  the  German  children;  with 
them  there  was  a  marked  increase  of  temporal  and  intensive 
differentiation  in  the  fourth  and  fifth  series,  and  a  correspond- 
ing increase  in  (he  unity  of  the  grouping.  In  the  case  of  the 
American  children,  the  rhythm  of  the  third,  fourth  and  fifth 
series  showed  scarcely  any  deviations  from  that  of  the  first. 

Are  there  closer  relatiouships  existing  between  any  two  of 
these  objective  factors  than  between  the  others?  WTien  the 
rhythms  arc  not  determined  by  all   three,  temporal,  intensive 
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and  qualitative,  whicli  two  appear  most  frequently  together? 
An  answer  to  this  question  would  throw  light  upon  the  subjec- 
tive nature  of  these  objective  factors.  The  results  have  beea 
tabulated  to  show  these  relations. 

TABI.B  X. 


p.  tai  I.  preKnt 
(ogetbcr. 

1.       IV.       vn. 

T.  aad  I.  pre  lent 
together. 

I.          IV.           VII. 

p.  and  T.  prescBl 
losdlicT. 

I.        IV.        vn. 

956 

783 
I          0          1 
I         5          0 

000 
0            0             3 

IS           3 
a          3           i 

388 

a         I         0 
I           a           a 
I          a          I 

0            3             0 

G.  B. 
G.  G. 
A.  B. 
A.  G. 

tS        18          9 

4         7          3 

Tot»l. 

P.  T.a 

ad  I 

present  togelber. 

p 

T.  ftad  I 

absent. 

I. 

IV. 

vn. 

I. 

IV. 

vn. 

2 

1 

14 

17 

9 

9 

G.  B. 

3 

«4 

11 

13 

9 

G.  G. 

0 

IZ 

9 

22 

11 

9 

A.  B. 

8 

13 

U 

14 

9 

8 

A.  G. 

13 

41 

51 

65 

41 

35 

Total. 

The  mediation  of  the  groupiug  through  x-ariation  in  pilch 
and  intensity  alone  appears  frequeutly  among  the  Germans;  it 
is  less  noticeable  in  the  upper  grades,  as  all  three  factors  are 
there  more  often  present.  A  T"-/ grouping  is  more  character- 
istic of  the  Americans;  while  a  grouping  mediated  by  P  and  7 
seldom  characterizes  the  German  or  American  reading.  This 
would  seem  to  indicate  that  pitch  cannot  be  a  complete  substi- 
tute for  intensity,  but  rather  serves  to  heighten  the  effect  of  an 
intensity  variation.  C/.  the  discns.sion  of  pitch,  for  the  rela- 
tions between  pitch  and  intensity. 

The  rhythm  certainly  gained  in  richness  of  content  and  unity 
of  impression  with  increase  in  years. 

Pauie. — Unfortunately  for  the  results,  as  to  the  relation  of 
the  pause  in  the  group,  the  observations  on  Geiman  children  are 
incomplete.  The  position  of  the  pause  was  noted  only  in  very 
striking  cases;  consequently,  a  satisfactory  basis  for  compari- 
Bou  with  the  results  obtained  from  American  children  is  want- 
ing, as  absence  or  presence,  regularity  or  irregularity,  was 
noted  here  in  every  reading. 
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Tablh  XI  («). 
Position  of  Pause.    Amrricatu. 

<Rcsti)ta  for  bo7«  ud  r^rU  Ki'en  tocctbcr.) 


L 

IV. 

vn. 

44 

44 

37 

Total  Numbcs.  am  Rkadiso*- 

8 

12 

4 
40 

1 

4 

I 
I 

Panae  after  rarh  ftylUble. 
Paiue  after  cvenr  second  srllable  only. 
Paoae  after  lliinJ  syllable  ooly. 
Absent  or  irreKalar. 

Tabi,s  XX  («). 
Ptisition  of  Pause.    Germans. 

(Results  tar  tMys  BBd  ^Irls  (iTni  tccetlicr.) 


1. 

IV. 

VTI. 

34 

38 

48 

TOT4L  NcMVca  OP  KBAsnros. 

5 

0 
? 

I 

M 
I 

? 

0 

? 

Pause  after  each  syllable. 
Pause  after  every  second  syllable. 
Pause  after  every  third  syllable. 
Absent  or  irregular. 

There  are  frequent  lapses  into  a  primary  rhythm  in  the  tro- 
chaic reading  of  the  6rst  grade.  With  one  exception,  this  pri- 
mary grouping  retained  the  temporal,  intensive  or  qualitative 
subordination  cliaracteristic  of  a  trochaic  grouping. 

There  are  a  large  number  of  irregular  readings  among  the 
American  children  of  the  first  grade;  the  boys,  particularly, 
were  very  unrhythmical. 

Resuiii  from  the  Trochaic  Readings  by  Method  11.  Figures 
for  time  and  pitch  represent  the  mean  values  for  each  series. 

Tabi,5  xji.— C.  D. 


TIUR. 


Syllable. 
(a)  (b) 


(ll  .789  aec.  .36t*ec. 


<») 


Piuae. 
(b) 


.09;  sec. 
.102  " 
.13  •■ 
.102  ■■ 
.063  •• 
.065   " 


•4.W  MC 

-597   " 
.402   '• 

.545   " 
•358   •• 

.3"    " 


Intensity. 


a>  b(3):  a=b    (8) 
a=b(i2) 

a>b(4);  a=b    (6)' 
B=b(ir)« 

a=b<i4) 
>  bf6);  a-b    (U 


Pitcb. 


B=b 

B=b 

a  bigber  than  b. 
a  bigber  than  b. 
a  318.75  vib.  h  318 
a  300.93    "     b  288 


75  v«>. 
43    " 


*Tbe  micropbooe  responded  poorly. 
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Table  XIII.— //. 


TIM  a. 


aylUblc, 


(l)  .419  »«C.  .25  BCC. 

(a)    .46    "  .365    " 
(3J  .444    "  .448    " 

U)    52  "  .438  " 

(5)  .409   "  .414    " 


FauBC. 
(1)  i^) 


.183  sec.  .416  tec, 
.142    "     .33     " 
.14    "  .aofi    " 
.131    "     .34     " 
.115    "  .131    •• 


Intcnaltr. 


(7);a=bfa 
b  (1 


ntch. 


fthigberlbAn  b 
a  "  "  b 
a  "  "  b 
ft  "  "  b 
ft  306  .25  Tib. 
b  357  .69  '»b. 


*«  twice  u  (ntcaalve  at  i. 

Pitch  interTftls  vary  between  a  second  and  a  fonrtb. 

Table  XIV.— ^.  A. 


TIUE. 

IMcDftlly. 

■  Syllable. 

P«aac. 

Pitch. 

W                     <b) 

(a) 

Cb> 

(l)    .5SBec.  .445SCC. 

■43  sec 

■595  sec. 

a=b{  lo] 

»  =  h 

(a)  -57  "    .457  " 

.42   " 

-513    " 

a>bC7):a=bC3l 

a=b 

(3) -504  "  .195  " 

(4J488  "     .397    " 

.19  " 

.984    " 

a=bCi2)* 

B=b 

■'93   " 

■638    " 

a— bCio)» 

ft=b 

(5J.628   ■'    .575    " 
(S).6J7   "     .56  ■• 

•413   " 

.44    " 

a>bC3):«-b(7l 

a  higher  tban  b 

.^62  •• 

■437   " 

ft>b(3);a=bC5) 

ft  biRher  than  b 

(7) -647    "     -347    " 

.387  •' 

■493    " 

ft=b(io) 

ft  higb«r  than  b 

*Thc  micniptaonc  responded  poorly. 

Difference  in  pitch,  when  present,  never  exceeded  the  major  second. 

Some  of  the  series  were  taken  tuider  favorable  conditions, 
the  microphone  responding  as  readily  as  could  be  desired; 
where  particular  difficulties  were  experienced,  they  have  been 
noted. 

There  was  a  secondary  grouping  in  the  reading  of  f/.  and  C. 
D.,  corresponding  to  the  breathing  rhythm,  which  could  not 
be  shown  in  the  tabulated  results;  each  of  the  larger  groups 
contained  six  to  ten  smaller  groups  (or  in  metrical  language  6 
to  10  feet).  The  larger  groups  were  separated  by  longer 
pauses  of  .3  to  .7  sec.  in  duration. 

The  difference  between  the  lengths  of  the  inten'eniug  and 
the  succeeding  pause  increased  from  the  first  grade  up;  R.  A. 
(first  grade)  gave,  with  the  exception  of  two  series,  verj*  slight 
time-difftrences  in  her  readings:  with  //.,  the  differences  in 
duration  of  the  pauses,  although  greater  than  with  R.  A.,  were 
not  marked;  while  with  C.  D.  Ihcy  were  very  marked.  The 
same  thing  is  true  of  the  duration  of  the  syllables,  but  in  a  less- 
noticeable  degree. 

The  results  for  intensity  are  not  entirely  satisfactory,  for,  as 
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C  D.  compUmed  at  the  tisie  of  cbe  third  aeries,  in  order  to 
Snre  the  iKsk  pliable  intenaiQr  caon^  Go  sasare  a  itjpume 
from  the  flncropboiic,  it  «as  wnr  f  iwiy  to  speak  so  loodly  tbst 
tbe  loodesi  sjibbfe  could  hsnOjr  be  made  more  iatettse.  The 
corrdatioii  betw eeu  gicster  ficquett  and  compiettoess  of  ta- 
teasnre  SttbordinAtioo  and  increase  in  age  is  oat  borne  oat  is 
this  CKperimcnL  Tfae  bck  of  dcticacr  in  the  mfHWif  t  of  the 
mkropbone  was,  no  doubt,  a  partial  caa^,  allhoogh  not  a  sof- 
ficient  one.  The  natural  reading  of  C.  D.  never  showed  great 
iatenuiti  variaboos. 

lo  the  two  cases  where  R.  A.*%  v%M&aa%  showed  a  noticesMft 
temporal  snbordiiiafinB.  there  was  neither  an  intessire  nor  a 
qna£tative  diJbentialioo  ptcsent:  this  was  a  case  of  sopple- 
menrtng  simalar  to  Menmaan's  SttSvttU%tmng.  R.  yf  .*s  groop- 
iag  is  not  of  any  paitkalar  type;  it  is  partly  temporal,  partly 
intensiTe,  and  for  the  last  series  slightly  qtudxUtire. 

H.  tends  to  a  markedly  intmai»e^ualrtatiTe  rhythm:  tem- 
poral diSerenoes  are  xcrf  sligltt.  la  aeries  (3)  be  approached 
a  KpniMlak  tiae  order.  Pitch  dilfcu.iicus  are  always  present, 
and  greater  than  far  C  ^.  or  R.  A.  C  D:%  iiailiii^  is  of  a 
temporal  type,  with  few  or  digfat  diffiaences  in  iiOaushj  or 
pitch,  bat  with  strikiog  iliffi  n  ■  11 1  m  temporal  ariaagenenL 

H.*%  leadittg  was  always  aore  ■atmal.  les  strained,  than 
that  olC.  D.  C  D.  was.  as  has  been  stated,  a  very  painstak- 
iB%.  rniiM  initinos  child,  and  labored  to  gire  what  he  tbooght 
was  desired;  while  H.  read  as  he  pIcMed.  It  is  tbeiefcae  pn^- 
Ue  that  in  the  gioaping  giren  by /T-wekaveaneaierapprandi 
to  the  moual  spoataaeoos  ihythm  of  speech. 

The  ^vres  far  prtch  are.  like  those  far  time;  amaj^t-i  of 
kiog  series;  they  do  BOt  therefave  114a  Ljmt  the  Bomber  ofvi- 
bratktts  which  were  actually  gtven,  hot  show  all  that  tbej 
ofere  expected  to  represent, — the  1  dative  iaaerrsls  between  the 
two  nUsbles.  In  tbe  readings  men  by  R.  A.,  and  in  the 
greater  nnmber  of  those  given  by  n.  and  C.  D.,it  was  iiiq»»- 
sfale  to  read  the  nnmber  of  vibrations  as  shown  on  the  record. 
By  a  chai^  in  tbe  recording  appaialas  and  an  jnaea^p  of  the 
rate  of  rerolutioo  of  tbe  drum,  we  were  caahled.  however,  to 
obtain  a  few  xecords  which  showed  appmximateiy  tfae  nnmber 
of  TifaratinBs;  it  was  necesaary,  even  m  this  case,  to 
magnifying  l^btos  for  rcndmg  ^  rccoeds. 

It  is  to  be  noted  that  Ae  time-rdatioas  could  not  be 
preaaed  by  simple  oomberSw 

TMal  tor  Five  Scries  o<  T&abic  Rc«diaes. 

In  this  case  the  dukhen  were  rettneated  Id 
ABOBod  and  every  altemate  syOsble. 
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1. 

IV. 

VII. 

6  p.  am,  10  1.  3  ir. 
9  p.  I  m.    4I.  0  ir. 

7  p.   3  lu.     0  i.  2  ir. 
4  p.  0  m.    0  i.  I  ir. 

14  p.  0  m.    I  i.  I  ir. 

13  p.  4  m.    I  i.  oir. 

[3  p.  0  m.     6  i.  oir. 

9  p.  3  m.     a  1.  oir. 

10  p.    9  m.  3  i.  1  if. 
ao  p.     I  m.  3  i.  I  ir. 
17  p.    0  m.  0  i.  oir. 
14  p.    0  m.  0  i.  a  ir. 

G.  B. 
G.  G. 
A.  B. 
A.  G. 

a6p.  s  m.  14  i.  sir. 

49  p.  7  m.  10  i.  I  ir. 

47  p.  10  m.  6  i.  4ir. 

Total. 

Table  XV  (A>. 
SHtck  Variations.    Absent. 


I. 

IV. 

vn. 

0 

0 

7 

o 
0 

* 
5 

G.  B. 
G.  G. 
A.  B. 
A.  G. 

31 

13 

7 

Total. 

( i)  The  parallelism  between  increasing  differentiation  of  the 
rhythm  and  increasing  age  is  still  noticeable,  although  there  is 
scarcely  any  difference  between  the  fourth  and  the  seventh 
grades  in  this  respect.  (2)  A  qualitatively  determined  rhythm 
still  appears  to  be  characteristic  of  the  German  rather  than  of 
the  American  reading.  (3)  The  cases  of  inversion  are  much 
more  frequent  than  with  the  trocbee;  this  is  particularly  true 
of  the  Germans,  who  in  such  cases  reverted  to  a  pure  trochaic 
form.  (4)  Comparing  the  trochaic  and  iambic  groupings  as 
to  pitch  relations,  we  note  that  there  is  exactly  the  same  num- 
ber of  absences  in  the  iambic  as  in  the  trochaic  readings  of  both 
the  first  and  fourth  grades;  but  with  the  .seventh  grade,  pitch 
variations  are  absent  but  seven  times,  while  with  the  trochee 
they  are  wanting  in  eleven  readings.  (5)  There  are  fewer  in- 
stances of  intervals  of  a  fourth  in  the  iambus  than  iu  the  tro- 
chee: the  intervals  often  gradually  diminished  as  the  reading 
proceeded.  This  fluctuation  in  pitch  was  a  characteristic  feature 
of  the  iambic  grouping. 

(1)  Regular  intensive  variations  are  less  frequent  than  are 

qualitative.     (2)  They  occur  more  rarely  than  in  the  trochaic 

grouping.     The  greater  variety  of  intensive  variation.^  in  the 

.iambus  is  doubtlcbs  due  to  the  same  cause  as  the  smaller  pitch 

intervals.     The  result  is  a  weakening  aud  fading-out  of  the 
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Ta-BLH  XVI  (a). 
iHUnsUy  Variaiions.    (^Presmt,) 


I. 

TV. 

vn. 

6  p. 
6  p. 
a  p. 
7P- 

4  m.   I  i.  oir. 

5  m.  oi.  I  ir. 
o  tn.  oi.  oir. 
2  m.  oi.  4ir. 

7P- 
i6  p. 

9P- 
7P- 

S  m.  ot.  oir. 
4  m.  oi.  oir. 
am.  I  i.  1  ir. 
3  m.  I  i.  air. 

16  p.    2  m.   0  i.  oir. 

13  p.   2  m.  0  i.  0  ir. 

9  p.   am.  a  i.  0  ir. 

13  p.  3  m.  0  i.  oir. 

G.  B. 
G.G. 
A.  B. 
A.  G. 

aip. 

II  m.  I  i.  sir. 

39  P- 

13  m.  3i.  3ir. 

40  p.   9  m.   a  j.  0  ir. 

Total. 

Tabi,b  XVI  (*). 
Inlffisity  Varistions.     (Absent.') 


■ 


I. 

:v. 

vn. 

3 

3 

90 
II 

7 
3 

7 

7 

i 

6 

5 

G.  B. 

G.G. 
A.  B. 
A.  G. 

37 

24 

34 

Total. 

distiuctive  marks.  Cf.  later  discussiou.  (3)  Correlatioa  of 
increasing  intensive  differentiation  with  increasiDg  age  is  still 
to  be  noted,  although  not  marked. 

TABI.B    XVH    (fl). 

Time  t^aria/ions.    iJ^esent.) 


I. 

IV. 

vn. 

3  p.  0  m.    I  i.  0  ir. 
a  p.   1  m.   3  i.  0  ir. 
3  p.  0  m.    2  1.  c  ir. 
9  p.  0  m.   a  i.  0  ir. 

9  p.  3  m.  0  i.    oir. 
ti  p.  4  m.    I  1.   0  ir. 
10  p.  I  Di.   2  i.   0  ir. 
10  p.  1  m.  a  i.  0  ir. 

13  p.   1  m-   0  i.   0  ir. 

II  p.  4  m.   4  i.   0  ir. 
10  p,  3  m,    I  i.   0  ir. 
10  p.  a  m.   I  i.  0  tr. 

G.  B. 
G.G. 
A.  B. 
A.  G. 

16  p.  I  m.   7  i.  o  ir. 

40  p.  9  m.   51.   0  ir. 

44  p.  9  m.   71.   0  ir. 

Total. 

Tablb  XVII  (*). 
Time  Variations.    {Absent.) 


I. 

IV. 

vn- 

«3 
ir 

17 
9 

7 

I 

4 

1 

5 

4 

G.  B. 
G.  G. 
A.  B. 

A.  G. 

sa 

36 

24 

Total. 
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(i)  Cases  of  inversion  in  the  temporal  relations  are  far  more 
numerous  in  the  iambus  than  in  the  trochee;  although  subordi- 
nations in  temporal  arrangement  are  about  as  frequent.  (2) 
The  irregularities  found  in  the  intensive,  and  still  more  often 
in  the  qualitative  arrangement  disappear  here  entirely.  (3) 
The  parallelism  found  in  all  the  other  instances  is  still  to  be 
noted. 

Tablb  XVIII. 


p.  Acd  I.  pretext 
toicthci. 

I.            IV.        vw. 

T.  ftod  1.  preftent 
I.             IV.          VII. 

p.  indT.  present 
togelber. 

I.          IV.       vn. 

«3           S           5 
7           5           3 
0           ■»           3 
233 

1            3            » 
I            I            3 
223 

243 

0  2           a 
000 

1  2            3 
4            I            0 

G.  B. 
G.  0. 
A   B. 
A.  G. 

93             15            13 

6            9          10 

553 

Total. 

P..  T.  audi. 

l»reseaL 

P..T 

audi 

abient. 

I-             IV. 

vu, 

I. 

IV. 

vn. 

»            5 

12 

18 

13 

It 

4          15 

»3 

II 

5 

13 

0            9 

7 

22 

13 

II 

3          II 

II 

19 

II 

8 

S          40 

43 

70 

42 

43 

A  grouping  marked  only  by  variations  in  P.  and  /.  is  still 
favored  by  the  German  children,  especially  by  the  first  grade 
boys.  P.  and  T.  variations  seldom  occur  alone;  this  was  noted 
in  the  trochaic  grouping.  T.  and  /.  are  still  favored  by  the 
Americans  rather  than  by  the  Germans.  P. ,  T.  and  /.  subordi- 
nations within  the  same  group  are  less  frequent  than  in  the 
trochee;  this  is  especially  true  of  the  first  grade.  An  excep- 
tion to  this  rule  is  furnished  by  the  reading  of  the  German 
girls  in  the  fourth  grade;  it  can  be  partly  accounted  for  by  the 
fact  that  the  full  number  of  readings  was  given  by  a  girl  of  a 
distinctly  iambic -anapsestic  type.  In  general  we  note  here  the 
same  tendency  to  a  looser  grouping,  i.  e.,  one  possessing  fewer 
distinctive  marks,  that  was  before  noted. 

Pause. — For  the  reason  before  mentioned,  the  results  from 
the  German  children  are  not  complete. 

A  pause  often  occurs  after  the  first  syllable,  together  with 
dififerences  in  pitch  and  in  intensity.  In  the  primary  grouping, 
each  syllable  was  frequently  pronounced  with  a  strong  cxpira- 
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tablb  XIX  r«). 

flffsi/iom  of  Pause.    Americans. 

{Rrinttx  for  boyt  uid  sXtXm  rtvca  toyctbET.) 


I. 

IV. 

vn. 

44 

44 

37 

Total  wmmk*.  or  Rbadiicgs. 

8 

as 
It 

4 

33* 

4 

I 

37 
0 

Pause  after  each  syllable. 

Pause  after  every  second  syllable. 

Pause  absent  or  irregular. 

Tabls  XIX  C5}. 
Position  of  Pause.    Germans. 

(R«sulU  ol  boyd  and  (Itla  ^t«o  togcttacr.) 

X. 

IV. 

VII. 

34 

38 

48 

Total  Kuitasa  or  Sbadiitos. 

1 

? 

I 

0 

After  every  syllable. 

After  every  secouf^  syllable. 

Absent  or  irregular. 

*Otie  cbIM  v«v«  a  doubtr  Iwo-KtoupioK  by  Icoftlbcning  Ifae  panae  after  tbe 
fourth  in  Tclation  to  that  alier  the  •econd  aylUblc, 

tor)'  movement.  There  are  more  instances  of  irregtilarities  than 
in  the  trochaic  rhythm.  A  reversion  to  forms  2  and  3  of  the 
involuntary  series,  1.  e. ,  a  groupiug  effectuated  by  pause  alone, 
occurred  eleven  times  among  the  American  boys  of  the  first 
grade  aud  six  times  among  the  girls  of  the  same  grade. 

With  the  first  grade,  the  iambic  grouping  is  loose,  *.  e.,  it 
lacks  the  unitary  character  of  the  trochaic;  it  is  frequently 
turned  iuto  the  trochaic  form  through  inversion  in  time,  pitch 
or  intensity,  or  in  all  three. 

Results  from  ike  Iambic  Readings  by  Method  11.  Figures  for 
time  and  pitch  represent  the  mean  values  of  each  series. 


\ 

Tablb  XX.— C  D- 

- 

TtMK. 

Intcnally. 

Syllable. 

Pau*e. 
(a)            (b) 

Pitch. 

|x)  .613  lec.  .6B5  sec. 
«.6o7    •■    .625   ■• 
^).733    '•    .?«   " 
4)  .7116    "    .688   ■• 
a)  .803    '•    .792-" 

6)    .7"    ■'    .7«7   " 

.13  vex.,  -3     sec. 
.121    *•    .344    " 
.123    "    .251    " 

.123    "    -345    " 
.086    "    .166    •' 

.076   "    .196   " 

b>a<14);  b=a(l> 
b>»    (9):  b=aU) 
b>  a  (10);  b=a  (2) 
b>  a(iO:  b=ECt) 
b>s    (1):                   b<a(i4)* 

b>a    (X):b=.(4):b<a(6) 

? 
b  higher  thms  a 
b        "         -     a 
b        "         •«     a 

»  3»3  33  vib. 
b  362.32    " 
a  282.35     •• 
b  297.97    " 

*Titnc  and  intetlBUy  trocbaic,  Yoicc*''!'  iambic. 
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TIMK- 

IntcBuly. 

Syllable. 

Pause. 

Pitch. 

(■)               (b) 

W             (b) 

Ci)  .495  sec.  .439  lec. 

.112  sec.    .335BCC. 

Record  aot  clear. 

b  higher  than  a 

(a)  .389    ■•   .315   " 

.116  "     .198  *' 

b>a<8J;  b=a(3; 

b>  a  (13);  b=a(i};  b  <a  (3) 

b        "        "    a 

(3)  415    "    -451    " 

(4)  379    "   -27*    " 

.147   "      -195   " 

b        "        "a 

.333    "      .496  " 

b>  s   (3);  b=aC3);  b  ^(10; 

b        "        "a 

(5)  -m    "   -34      " 

.148   ■•      .203   " 

b>  a  (14);  b=aU);  b  <ati) 
b>a{ia;;  b^a^^);  b  <aCi) 

b        "        "a 

(6)  .483    "  .374  " 
<7)  .364    "  -4"    " 

.151    "      .293    " 

b        "        "a 

.116   "      .146  " 

b>  a  (15);  b=BCi) 

a  298.9  vib. 

b.i7i.25  vib. 

*Kf  b'g^iiiti  flflrr  each  inHpJrjtlioii  with  ■  trochaic  groupliir.  whlcb  cradually  become*  Iambic ; 
flnctualicn  hctwocn  trochaic  ntid  tombic  grouping  it  ctutraclcristic  of  tbc  wbole  series. 

TABi.a  XXII.—*.  ^. 


TIUS. 

[nletiattr. 

Sri  tabic. 

Ptoac- 

Pitch.                ' 

(a)              (b) 

(•)          W 

(l)  -555 sec.  .362  sec. 

.437  sec.  -59  Bee, 

b=ap2> 

No  valuations 

(si  .486    '■     .4S6    •' 

-4        "     .432  " 

b>  af6):b=au):b  <aCi) 

"           " 

(3)  A^l   "     -293    " 

(4)  -398    '•     .38      ■' 

..^23    "    .866  " 

b  =  a(ia) 

It           tt 

.267    "    .745  '• 

b==a(7);b<«(3) 

($)  ,414   "      442    " 

.36      "      43  T  " 

b=a(i2) 

(6)  -473  "     -437    " 

^37    "     .466  " 

b=a(i2) 

(7)  .582    "     -537    " 

4"    "     -35     " 

b-a(8);b  <a(3) 

a  higher  than  b 

<8).5i      ■•     .568    '■ 

.446    *'     ,473  " 

b>a<a);b=a(9);b  <8(0 

a  higher  than  b 

J?.  A.,  as  a  rule,  gave  the  iambus  the  temporal  arrangement 
of  the  trochee;  exceptions  to  this  rule  were:  in  series  2.  (a)  and 
(bj  were  of  exactly  the  same  duration;  and  series  (5)  and  (8) 
showed  a  slight  leugtlieiiing  of  the  second  syllable  in  compari- 
son with  the  first.  When  intensive  subordinations  occurred, 
though  these  were  less  frequent  than  temporal,  (a)  was  more 
intense  than  (b),  except  during  part  of  series  (2)  and  (8), 
where  (h)  was  slightly  more  intense  than  (a).  Voice-fall^  if 
noticeable  at  all,  was  always  trochaic.  A  tendency  to  primary 
grouping,  through  making  the  pause  following  (a)  nearly  as 
long  as  that  following  (b).  was  characteristic  of  /i.  A/&  read- 
ing as  a  whole;  this  is  especially  true  of  series  {5),  (6),  (7) 
and  (sy  A  peculiarity  of  series  {7)  is  the  presence  of  a  longer 
pause  after  (a)  than  after  (b). 

With  /f.  there  is  evidence  of  a  conflict  between  the  tendency 
to  give  the  more  natural  trochaic  grouping  and  his  desire  to 
read  as  asked.  The  temporal  arrangement  is  trochaic  in  series 
(i),  (2),  (4),  (s)  and  (6).  Intensive  subordinations  are  far 
more  frequent  than  with  /?.  v4..-  part  of  every  series  has  an 

JOURNAI^— 8 
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iambic  ftxruigeuent  of  intrasity,  althongh  no  one  series  has 
tliis  amageaeat  only.  The  Tokc-taU  thron^hont  is  that 
found  to  be  typical  of  the  iambic  gronpii^;  the  inten'al  is 
slightly  greater  than  in  the  tnx^bce.  Here,  aa  tn  the  results 
obtained  froai  the  trochaic  reading,  //.'s  reading  was  deter- 
miaed  by  intensive  and  qualiuiive  rather  than  by  temporal  snb- 
ortfwtion  His  amngciDcnt  of  pauses  [(b)  having  a  greater 
dnralioo  than  (a)]  results  in  a  more  nmtary  grouping  than 
the  arrangement  given  by  i?.  A. 

With  tbe  exceptioa  of  series  (4)  and  (5).  C.  D.  pieierved 
the  characteristic  temporal  arrangesicnt  of  the  umbus,  although, 
the  difference  between  the  duratioQ  of  (a)  and  (b)  was  not  so 
great  as  in  the  trochaic  reading;  tboe.  (b)  had  a  duratkn 
varying  from  ooe-half  Co  one-third  that  of  (a),  while  here  tbe 
dificTCuue  never  exceeded  a  few  hundredths  of  a  second. 
Neither  is  tbe  relative  difference  in  the  dnratioo  di  tbe  pausef 
so  great  as  with  the  trochee;  however,  tbe  subordination  of  the 
inlerveniiy  pause  to  the  succeeding  is  greater  than  in  H. ' 
readxag,  and  markedly  greater  than  in  R.  A.'^  While  the 
syOaUes  (a)  and  (b>  are  often  given  tbe  same  intensity,  the 
only  cases  of  inveraon  in  inCensrve  arrai^cnient  are  found  in 
series  (^)  and  (6).  The  voke-&U  tluuughciut  was  ibe  <Jiaiac- 
teristk  laabic  C  /'.'s  reading  as  a  wfaofe  was  characterised 
by  fewer  iuiuaiuus  than  H.^%  and  greater  nai^  ia  the  gTocip< 
hag  than  R.  AJ'%.  All  three  expenenced  greater  ififficnliy  in 
Roderiog  the  iambic:  thb  is  in  hamxMiy  with  the  result  obtained 
br  Method  I. 

Toul  (o*  Ffrc  Series  of  Itoctybc  Wniliaci 

ne  problem  was  nnodified  br  retjamiig  tbe  C!iqihaA  00  tbe 
firat  wfSaS^  and  every  third  foOowuig.  Four  arraagemcnts  of 
the  ^yUahles,  as  to  pitc^.      <•)  IM  c«>  <a> 

werenoled.  The  arrange- ^^^     ^■■1     -*♦■ 
SKUt  IS  not  nrtCBoed  to  denote  UBolnts 
show  the  dircctioa  of 


TftBtx  xxin. 


rt 


vn. 


4 

0 

0     Oc4er(a) 

^ 

a 

•5         -     ffc) 

9 

a 

a         -     U) 

t9 

•0 

4          -     t*) 

T%»  tahnbrioQ  does  oot 
urSartheoMscf 

btke 


cither  for  the  inegulagj 
kft  wuuidhav 
fftvcabftke 


A  GENBTIC  STUDY  OP  RHYTHM. 


523 


childreD,  it  is  to  be  observed  that  arrangement  (a)  occurs  ouly 
in  the  first  grade;  (c)  occurs  more  frequently  in  tlie  first  grade; 
(b),  the  commonest  form,  is  found  in  all  the  grades;  (d)  occurs 
more  frequently  in  the  higher  grades.  If  we  compare  the  read- 
ings of  the  American  with  those  of  the  German  children,  the 
greater  frequency  of  arrangement  (a)  in  the  reading  of  the  for- 
mer is  noticeable;  (c)  occurs  more  frequently  in  the  readings  of 
the  fourth  and  seventh  American  grades  than  with  the  Ger- 
mans; while  (b)  seems  in  the  great  majority  of  cases  to  be  the 
closest  grouping  obtained  by  the  Americans,  (d)  occurring  only 
twice,  and  then  in  the  seventh  grade.  This  shows,  even  more 
strikingly  than  the  results  obtained  in  the  trochaic  and  iambic 
readings^  the  greater  tendency  of  the  German  children  toward 
the  introduction  of  a  qualitative  determinant  into  the  simplest 
grouping. 

It  might  be  asked  whe'her  the  a.scendingorderof  rhythmical 
grouping,  as  to  unity  and  complexity  of  the  rhythm,  is  in  the 
order  (a),  (b),  (c)  and  (d).  Does  (d)  give  a  more  unitary  im- 
pression than  (b)?  For  us,  (d)  is  a  much  more  satisfactory 
arrangement.     Cf.  the  discussion  of  pitch  below. 

Table  XXIV  (a). 
Piich   yariaiions.     (^Prtsgnt.) 


I. 

IV. 

VII. 

13  p.  I  m.  4  i- 
9  p.  t  m.  0  i. 
op.  I  m.  0  i. 
6  p.  I  m.  J  i. 

a  ir. 
3ir. 
I  ir. 
oir. 

14  p. 

15  p. 

18  p. 

3  m.  oi.  1  ir. 
7  m.  oi.  air. 
am.  ai.  oir. 
1  m.  oi.  oir. 

14  p. 
ai  p. 
la  p. 
lap. 

7  m.  0  i.  I  ir. 

2  m.  0  t.  1  ir. 
am.  t  i.  oir. 

3  m.  21.  oir. 

G.  B. 
G.  G. 
A.  B. 
A.  G. 

38  p.  4  m.  5  i. 

4ir. 

60  p. 

13  m.  ai.  lir. 

59  P- 

14  m.  3  i.  a  ir. 

Total. 

Tablb  XXIV  (A). 
Pilch   VariaiioHS.     (^AbseMt.) 


2. 

rv. 

VU- 

t 
16 

t 

0 
5 
3 

0 
I 

G.  B. 
G.  G. 
A.  B. 
A.  G. 

38 

9 

6 

Total. 

The  American  boys  of  the  first  grade,  and  three  of  the  gtrls,- 
failed  in  every  attempt  to  produce  the  dactyl  and  the  anapsst, 
falling  into  an  unaccented  two-groupiug,  a  weakly  accented 
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I- 

IV. 

VII. 

9 

3 

4 

G.  B. 

;i 

4 
3 

2 

3 

G.  G. 
A.  B. 

'3 

3 

I 

A.  G. 

51 

12 

lO 

Total. 

(i)  There  are  fewer  irregularities  in  the  temporal  than  in 
the  intensive  and  qualitative  arrangement.  (2)  The  parallel- 
ism between  increased  age  and  increased  frequency  of  differen- 
tiating marks,  found  in  all  the  other  Tables,  does  not  fail  here. 

There  were  a  number  of  temporal  arrangements  observed;  at 
times  the  first  seemed  as  long  as  the  second  and  third  together; 
then  the  first  appeared  only  a  trifle  longer  than  the  second,  and 
the  second  longer  than  the  third;  and  then  again  the  first  had 
the  greatest  duration,  the  third  came  next  in  order  of  duration, 
while  the  second  had  the  least.  These  results  were  objectively 
substantiated  by  the  results  of  Method  II.  Cf.,  for  further  dis- 
cussion, temporal  factor  in  rhythm. 


TABI.E  XXVII. 

p.  and  I.  present 

together. 

I.            IV.           VII. 

T 
I. 

and  I.  present 
together. 
IV.            VII. 

p 

I. 

and  T.  present 
together. 
IV.              VII. 

621 
Oil 

200 

0 
0 
I 
3 

1  0 

3             I 

2  I 
I             I 

I 

2 
0 
0 

0            3 
2             0 
0             0 
0             I 

G.  B. 
G.  G. 
A.  B. 
A.  G 

12            4            5 

4 

7             3 

3 

2             4 

ToUl. 

p.  T.  and  I. 
I.              IV. 

present. 
VII. 

P.T 

I. 

and  I. 

IV. 

absent. 
VII. 

8             14 

0  16 

1  II 
5             16 

14 

16 
ID 
15 

II 

21 
17 

4 

4 

II 

6 

9 

t 

4 

14             57 

5.S 

64 

25 

30 

It  is  interesting  to  note  how  much  more  complete  the  dactylic 
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grouping  is  than  the  trochaic 
variations  occur  together: 


or  the  iambic.     P. ,  T.  and  I 


In  the  trochaic  readinsi, 
In  the  iamliic  reartinRfi. 
Bot  in  the  dactylic  readings. 


51  times. 
43  times. 
55  times. 


The  greater  number  of  possible  arrangements  of  these  three 
factors  gives  a  variety  and  richness  of  content  impossible  in  the 
two-groupings. 

Tabi^  XXViri  (a). 

Pdsi/ion  of  I^tuse.    AtHfticans. 

(Remits  for  boys  tod  ^rU  (ivcD  toEdbcr.) 


L 

IT. 

vu. 

44 

44 

37 

Total  Ndmbkk  of  RsaDihcs. 

8 

13 

6 
13 

I 

3 

t8 
3 

0 
0 

ao 

16 

I 

After  every  •yllaWe. 
After  every  secoad  syllable. 
After  every  third. 
After  first  and  third. 
Absent  or  irregular. 

Tabi^  XXVIII  («). 

Position  0/  Pause.    Germans. 

(tuaultt  for  bojra  &nd  girls  (civea  tofetlicr.) 


I. 

IV. 

vn. 

44 

44 

37 

TOTAL  NVMBZK  OF  RKADIKOS. 

8 

I 

I 

? 

I 

I 
II 

I 

D 
II 

1 

After  every  syllable. 

After  every  second  syllable.                                     J 
After  every  third.                                                       J 
After  every  first  ouil  third.                                       1 
Absent  or  irregular.                                                    1 

(i)  There  was  frequently  a  minor  pause  after  the  first  with 
a  longer  pause  after  the  third;  this  was  especially  tnie  of  the 
readings  of  the  children  of  the  upper  grades.  ( 2)  We  still  find 
in-stances,  notably  in  the  first  grade,  in  which  a  pause  occurred 
after  each  syllable;  generally  then  the  primary  rhythm  was  pro- 
duced, though  there  were  instances  in  which  accented  syllables 
were  so  separated.  The  appearance  of  the  two-grouping  also 
marked  the  failure  of  the  younger  children  to  bring  the  three 
syllables  into  an  unity. 
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otherwise  the  duratlou  of  the  pauses  followed  the  ioversc  order 
of  the  syllables.  Variatiuns  iu  iuteusity  were  nearly  always 
present.     The  arrangements  were  the  same  as  those  found  in 

/i,'s  reading; " '  was  noted  seven   times. " 

* eight  times,  and " 39  times.    There 

was  one  case  of  inversion  in  pitch  (rf.  last  series);  otherwise 
the  only  two  forms  noted  were  those  found  to  be  characteristic 
of  the  older  children  in  the  free  readings.  ^^ 

Total  for  Five  Scries  of  Anaparstic  Readings.  ^^ 

In  a  general  way  the  anapsestic  grouping  was  the  obverse  of 
the  dactylic,  in  its  temporal,  intensive  and  qualitative  arrange- 
meats. 

TABtK  XXXII. 


I. 

Orrman. 
IV. 

VI  r. 

I. 

American. 
IV. 

vn. 

0 

12 

3 

3 

0 

»9 

a 

»9 

0 
9 

Order  (a) 
"     (d) 

0 

8 
0 
0 

0 

3 
1 

0 

26 
1 
I 

Order  (a) 
"      (b) 
"      (c) 
'•      (d) 

Arrangement  (d)  occurred  more  frequently  in  the  reading  of 
the  German  children;  tbts  is  in  harmony  with  all  the  results 
so  far  obtained.  Arrangement  (c)  appeared  very  seldom  even 
among  the  younger  children,  less  frequently  even  than  in  the 
dactylic  gnx)upitig.  Arrangement  (b)  is  most  frequent  with  all 
the  grades. 

Tablb  XXXIII  (a>. 
Pitck  yariations.    (f^eseni.) 


5  p.  am.  71.  nr. 

7  p.  o  m.  3i.  2ir. 

J  p.  o  m.  3  i.  o  ir. 

3  p.  I  m.  31.  I  ir. 


16  p.  4  m.  16 1.  4  If. 


12  p.  a  m.  1 1.  oir. 

15  p.  7  m.  1  i.  oir. 

II  p.  o  m.  4  i.  oir. 

14  p.  2  m.  2i.  I  ir, 


52  p.  II  m.  8i.  I  ir. 


VII 

lip. 

9  m. 

oi. 

I  ir. 

12  p. 

8  m. 

3  1. 

oir. 

lap. 

t  m. 

■^l- 

0  ir. 

up. 

I  m. 

3i. 

oir. 

48  p. 

18  m. 

8i. 

1  ir. 

Toul. 


Tablb  XXXIII  (6). 
Pitch  Variations.    f^Absent.) 

I. 

IV. 

vn. 

5 
4 
17 

4 
0 
6 

I 
2 

2 

3 

G.  B. 
G.  G. 
A.  B. 
A.  G. 

37 

13 

8 

Total. 

A  GBNBTIC  STUDY  OP  RHYTHH. 


529 


(i)  There  were  a  greater  number  of  large  intervals  recorded 
in  the  German  than  in  the  American  ridings.  (2)  There 
were  more  cases  of  inversion  than  in  the  rendering  of  dactyls. 
(3)  Pitch  entered  less  frequently  as  a  determinant  of  grouping 
than  in  the  dactyl. 


Tabu  XXXIV  (a). 
Intensity  Variations.    {Present.^ 


I. 

IV. 

vn. 

6  p. 

5P- 
op. 

9P- 

7m.  oi.  oir. 
4  m.  I  i.  I  ir. 
0  m.  I  i.  2  ir. 
3  m.  oi.  I  ir. 

9  p. 
'3P- 
7P- 
9P- 

4  m.  oi.  oir. 
2  m.  oi.  oir. 
2  m.  5  i.  0  ir. 
2  m.  2i.  3ir. 

up. 

4  p. 

14  p. 

up- 

9  m.  0  i.  I  ir. 
6  m.  0  i.  0  ir. 
z  m.  0  i.  0  ir. 
0  m.  I  i.  0  ir. 

G.  B. 
G.G. 
A.  B. 
A.  G. 

30  p. 

14  m.  2i.  sir. 

38  p. 

10  m.  7i.  3ir. 

43  P- 

16  m.  z  i.  z  ir. 

Total. 

Tabi^  XXXIV  C*). 
Intensity  Variations.    (^Absent.) 


1. 

rv. 

vn. 

5 
5 

17 
13 

6 
7 

1 

z 
»5 

3 
4 

G.  B. 
G.G. 
A.  B. 
A.  G. 

40 

24 

23 

Total. 

The  number  of  inversions  in  intensity  was  less  than  in  pitch; 
but  intensive  variations  were  frequently  absent. 


Tabi,e  XXXV  (a). 
Time  Variations.    {Present.) 


I. 

IV. 

vn. 

1  p.    I  m.   0  i. 

2  p.   0  m.    z  i. 
z  p.  0  m.  31. 
a  p.  3  m.  0  i. 

oir. 
0  ir. 
0  ir. 
zir. 

8  p. 
13  p. 

9P- 
I3P- 

am.  oi.  lir. 
3  m.  z  i.  oir. 
3  m.  3i.  oir. 
3  m.  I  i.  3  ir. 

9P- 

13  p. 

14  P- 
12  p. 

3  m.  0  i.  0  ir. 
8  m.  3  i.  z  ir. 
z  m.  0  i.  0  ir. 
om.  at.  oir. 

G.  B. 
G.G. 
A.  B. 
A.  G. 

6  p.  4  ID.  4  i. 

I  ir. 

43  P- 

II  m.  5i.  4ir. 

47  P. 

Z3  m.  4  i.  I  ir. 

Total. 

PITCH. 

SylUb 

C«) 

(b) 

(r)  .33    ■« 

..283 

(3)  .366    " 

.354 

(3)  .535    " 

.516 

(4) -566    " 

58 

(5)  -622     " 

■65    ib.;  (b)30ovib;  (c)  362.6  vib. 

PITCH. 

Syllabi 

{«) 

(b) 

(I)  .348  see 

■   .325 

(2)  .363     " 

■332 

C3)  -36       " 

-364 

(4)  -404     " 

•377 

(51  .45       " 

■343 

(6)  .343     ■* 

.321 518.3  vib. ;  (c)  357.7  vib. 

PITCH. 

syllabi 

(a) 

{b: 

C I )  .307  sec 

.   .288  ;e. 

(2)  .283    " 

■253 

(3)  -368     *■ 

•346 

(4)  -454     " 

■446 

(5)    489     " 

■49' 

(6)    55       ■' 

■57 

(7)    616     " 

■633 
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1-;^.     Cf,  section 


observed  g;ave  the  curious  arraiigenieDt  - 

on  Pitch.  ~" 

Tlie  frequent  itiversion  in  the  reading  of  all  three,  the  ten- 
dency of  A'.  A.  to  pnss  over  to  an  entirely  unmodified  or  pri- 
mary rhythm,  and  the  conflicts  between  (or  absence  of)  differ- 
entiating marks  in  the  readings  of//,  and  C  />. .  point  to  an 
inherent  diffictilty  in  the  anapeestic  arrangement. 

§  3-    Summary. 

Two  main  problems  now  present  themselves,  (i)  We  must 
enquire  iuto  the  arrangement  of  the  different  rhythmical  forms 
in  order  of  psychological  complexity,  using  the  facts  brought 
out  in  the  experiment  as  a  basis  for  classification  and  finding, 
if  we  can,  an  adequate  psychological  explanation  for  this  order, 
(z)  We  mn'it  Cdllate  the  data  with  reference  to  the  objective 
factors  which  determine  the  grouping,  and  consider  their  mean- 
ing for  con.scioustitss. 

1.  D'lea  the  order  of  increasing  difficulty  run  parallel  with 
that  of  increasing  rhythmical  perfection, — rhylbmical  perfec- 
tion connoting  uiiitariness  of  impression  for  the  bearing  sub- 
ject?    The  predouiiuance  of  the  primary  grouping  in  the  free 
reading  of  the  younger  children  would  indicate  a  separateness 
of  each  syllable  or  impression  in  the  early  conjtciousne.ss.  There 
arc  several    furnis  in  whicli   a    tendency  towards  a   primary 
rhythm  can  be  discovered  in  the  restrained  readings  of  the  same 
children.     It  appears  in  the  fonu  of  equal  pauses,  regularly  re- 
curring  after  each  syllable, — although  these  syllables  differ 
regularly   among  themselves,   as  to    duration,   intensity,   or 
pitch;  again,  in  a  rhythm  of  the  same  character  as  tlie  former, 
but  Kicking  the  regular  recurrence  of  differences, ^-one  syllable 
being  raised  above  the  other  at  i>T«'^K/ar  intervals;  and,  finally, 
in  tbe  primary  rhythm  in  which  the  syllables  do  not  differ  per- 
cepMbly  as  to  duration,  intensity  or  pitch.    These  appear  to  be 
retrogressive  stages  which  the  complex  forms  undergo,  result- 
ing in  a  gradual    loss  of  their   unitary  character   through   the 
fading  out  of  their  distinctive  marks;   till  at   Last  the  primary 
form,  the  simple,  disconnected,  althout^h  regular  succession  of 
one  sensation  after  another  is  reached.     The  result  seeras  to  be 
due  to  a  gradual   blunting  of  the   i^ensiblc   discnmination,  a 
blunting  winch  at  times  is  objectively  conditioned  by  the  slow 
rale  of  succession.     A  compari.son   of  two  syllables,  relatively 
easy  when  the  syllables  succeeded  each  other  at  such  a  rate 
that  both  fell  within  the  limit;  of  immediate  time  perception, 
would  be  more  difficult  at  a  slower  rate  of  succession.     Why, 
then,  does  this  slow  rate  of  succession  appear  ?    It  follows  both 
from  the  inability  to  attend  to  more  than  one  syllable  at  a  time, 
i.  e.,  from  an  extreme  narrowness  of  the  range  of  attention; 


and  from  the  slowness  with  which  the  attention  of  the  young 
child  functionates,  i.  e.,  the  longer  time  necessary  to  bring  any 
impression  into  the  focus  of  attention.  This  retardation  doubt- 
less arises  through  lack  of  inhibitor^'  control.  These  facts  are 
shown  more  clearly  in  the  Tables  for  the  time  of  a  whole  series. 
[Tables  XLH  (a)  and  (A).]  - 

Under  experimental  conditions,  the  strained  attention  off 
adults  has  been  found  to  cover  forty  impressions  succeeding  one 
another  at  a  rale  of  from  .2  to  .3  sec. ;  but  these  results,  repre- 
senting as  they  do  the  maximal  value  for  trained  adults,  can- 
not be  approximated  in  the  case  of  children.  Moreover,  in  the 
figures  given  by  Wundt'  the  range  does  not  exceed  five  units 
(each  unit  containing  eight  beats)  or  eight  units  (each  unit 
containing  two  beats).  An  unit  made  up  of  several  impressions 
is  nearly  as  readily  perceived  as  the  simple  uncompounded 
unit;  this  is  of  course  dependent  upon  the  completeness  of  unity. 
Bolton's  Subject  9  found  that  he  could  not  hold  more  than 
eight  or  nine  clicks  together.  Apparently,  the  range  of  atten- 
tion for  adults  does  not  exceed  eight  separate  units;  with  the 
young  child  uue  or  at  best  two  separate  impressions  or  units 
seem  to  be  the  limit. 

The  errors  arising  from  the  reading  of  the  different  restrained 
forms  by  Method  I,  made  as  they  were  by  so  many  individuals, 
have  considerable  weight  in  settling  the  question  of  the  psy- 
chological priority  of  the  two  over  the  three  grouping.  For 
that  rca.*ion  ihey  have  been  brought  together  in  tabular  form. 
They  are  errors  in  the  sense  that  they  are  deviations  from  the 
normal  manner  of  reading  and  are  due  to  inversions  of  one  or 
all  of  the  objective  determinants  of  rhythm,  or  to  general 
irregularities. 

Table  XLI. 

First  Grade. 


GerniBtu. 

35 

RcsdLngB. 

Americana,    tt  Rndinga. 

Trochee, 
Iambus, 
Dactyl, 
Anapseit, 

I  failure. 
12      " 

4       " 
15       " 

17  failures. 
33            " 

33             q 

Fourth  Gtade. 

Gcnnaiu. 

41 

Readings. 

Amcricaiu.    43  Rr«dln^. 

Trochee, 

lamhufi. 

Dactyl, 

Anapeefit, 

4  failures. 
4         '■ 

I         " 

3 

Q  fail  area. 
J5        " 

4        " 
12        " 

I 


'Ontliacft,  Bug.  Trftaslatiao,  pp.  314  If. 
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Geriaans,    49  Readino- 


Trocbee. 
lanibus. 
Dactyl. 
Anapaest, 


AtntHcans.    39  fteadingft. 


3  failures. 
6 


The  American  boys  of  the  first  grade  and  three  of  the  girls 
failed  in  every  attempt  to  produce  the  dactyl  and  anapaest. 
The  preference  for  (and  priority  of)  the  two  over  the  three 
group  has  been  brought  nut  in  nearly  all  of  the  investigations 
that  have  touched  upon  tlie  question.  Miss  Smith'  reports  an 
apparent  exception,  in  which  the  subject  always  chose  a  three- 
grouping;  but  it  is  to  be  remembered  that  not  oaly  was  the 
subject  an  adult,  who  had  doubtless  made  some  strong  associa- 
tion with  the  three -grouping,  but  the  purpose  of  the  experi- 
ment was  the  invesligatioa  of  the  effects  of  the  different 
rhythms  upou  the  memoriziuR  of  nonsense  syllables.  It  can  be 
readily  understood  that  the  three- grouping,  because  it  broke 
the  total  number  of  impres^^ious  into  fewer  unities,  might  be  more 
advantageous  for  memorizing  than  a  two-grouping:  this  in- 
stance cannot  therefore  be  regarded  as  an  exception  to  the  rule 
that  the  two-group  is  psychologically  simpler  than  the  three- 
group.  Knelpe'  accounts  for  the  greater  ease  with  which  even 
numbers  of  impressious  are  compared  than  odd  by  the  natural 
tendency  to  a  two-grouping,  although  he  does  not  explain  this 
tendency,  Bolton's'  subjects  bad  the  prevailing  tendency  to 
group  by  twos  or  fours  (which  latter  is  merely  a  doubling  of  the 
two- grouping).  In  our  later  experiments  with  adults  on  the 
influence  of  pitch  variations,  whenever  there  was  no  objective 
diflFerence  between  the  sounds  and  subjective  grouping  took 
place,  the  grouping  was  always  by  twos  or  multiples  ol  two. 
The  three-grouping,  which  Bolton  was  able  to  suggest  to  a  few 
subjects  did  not  once  occur  with  ours,  although  series  of  equal 
sounds  were  alternated  in  every  experiment  with  series  that 
were  objectively  grouped  in  threes.  This  suggestion  should 
have  been  strong  enough  to  have  brought  about  a  three-group- 
ing, if  mere  suggestion  wa.s  sufficient.  Lanier*  says:  "  I  think 
no  subject  in  the  history  of  aesthetics  is  so  curious  as  the  over- 
powering passion  of  the  English  ear  for  a  three  rhythm  [the 
two-group]  as  opposed  to  the  four  rhythm  "  [the  three-group]. 
From  our  father  Caedmon  through  all  the  wonderful  list  down 

*  Ofr.  at.,  p.  217. 

■GrandriMder  Ptychologie,  1893,  p.  409. 

*0/>.  cit.,  p.  ai6. 

•O^.CT/.,  p.41. 
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to  the  present  day,  every  long  poem  and  nearly  ever>-  import- 
ant  short  poem  in  the  English  language  has  been  written  ia 
some  form  of  the  three  rh>  thm  "  [the  two-group] . ' 

There  can  be  no  question  bat  that  the  two-group  is  psycho- 
logically prior  tu  the  three-group.  Why  should  this  be  the 
case?  Numerous  answers  are  given.  Some  explain  that  the 
two-group  fall:*  nithin  the  bounds  of  the  natural  period  of  at- 
tention But  the  three-group  has  a  .sliorter  duration  than  the 
two,  atid  would  therefore  more  certainly  fall  within  the  required 
bounds.  An  explanation  in  harmony  with  Buecher's  theory 
mnst  seek  (o  derive  the  fact  of  a  psychological  simplicity  of  the 
two-rhythm  from  its  more  frequent  use  in  the  work  of  primi- 
tive man.  Others  explain  this  preference  for  the  two-rhythm 
as  due  to  its  accordance  with  the  bodily  rhythms,  the  expira- 
tion and  inspiration  of  respiration,  the  diastole  and  systole  of 
the  heart,  and  the  swing  of  the  right  and  left  leg  in  walking. 

There  is  no  one  principle  which  satisfactorily  explains  the 
preference  for  the  two-rhythm;  bnt  there  are  both  psj-chologi- 
cal  and  physiological  ground.s  for  this  preference.  That  we  can 
think  (and  use  in  practical  life)  a  large  variety  of  combinations; 
while  we  are,  as  a  matter  of  fact,  restricted  to  some  form  of  two 
or  three  grouping,  or  their  multiples,  in  rhythmical  combina- 
tions; is  due,  we  may  suppose,  to  the  relativity  of  our  sensible 
discrimination  for  intensities.  At  most  we  can  directly  com- 
pare but  three,  and  two  intensities  are  compared  with  greater 
ease  and  exactness.  This.  then,  gives  us  one  leason  for  the 
preference  of  the  two-rhythm.  Moreover,  a  two-gr^^uping  is 
reinfi-<Tced  by  all  of  the  bodily  rhythms  which  fall  into  unison 
with  any  two-rhythm.  Thus  what  is  psychologically  most 
simple  is  also  moet  in  harmony  with  the  physiological  mech- 
anism. 

Is  one  form  of  the  two-rhythm  psychologically  more  simple 
than  another  ?  Does  the  accent  fall  on  the  last  syllable  as 
readily  as  on  the  first  ?  The  experimental  results  would  indi- 
cate, especially  in  the  ca.se  of  the  younger  children,  that  the 
accent  falls  most  naturally  on  the  first  syllable:  r/.  the  great 
number  of  cases  in  which,  when  the  iambic  reading  was  re- 
quired, the  truchaic  was  given.  Other  results,  beside  the  pro- 
portion of  failures  in  the  trochaic  and  iambic  readings,  point  to 
the  earlier  perfection  of  the  trochaic:  temporal  suboniination 
was  not  as  marked  in  the  case  of  the  iambus  as  in  that  of  the 
trochee.  There  were  also  a  greater  number  of  temporal  inver- 
The  first  grade,  in  their  attempt  to  render  the  iambus. 


4 


sions. 


»  Mnicr  used  ■pecali«rnotattOHbas«l  upon  the  moMcal ;  iht  tro- 
cliec  and  Umbus  have  accorJioR  to  this  notation  three  time  units  the 
long  tequ«l  lo  two  shonj  fi/us  a  short. 
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reverted  very  frequeutly  to  a  groupiDg  characterized  otily  by 

the  pause  (either  in  the  form  of  the  primary  rhythm  or  of  the 
spondee).  The  pitch  intervals  for  the  iambus  were  smaller 
than  for  the  trochee,  and  intensity  differentiations  were  also 
less  frequent.  Both  often  decreased  in  the  course  of  the  read- 
ing; this  no  doubt  was  the  result  of  the  gradtial  withdrawal  of 
the  attention  from  its  unnatural  position  on  the  second  sylla- 
blcv  and  in  the  cases  of  complete  inversion  to  focusing  of  the 
attention  on  the  first  syllable  of  the  group.  Wundt^  regards  the 
iambus  and  trochee  as  equally  simple  psj'choSogically;  but  in 
the  face  of  experimental  facts  to  the  contrary  his  view  can 
hardly  be  maintained.  Bolton*  found  that  the  first  sound  in 
the  two  grouping  was  accenttd.  The  second  could  be  accented 
by  suggestion,  but  no  subjects  would  agree  that  it  was  the 
natural  accent.  The  experiments  show,  however,  that  the 
great  difference  between  the  ease  and  correctness  with  which 
the  trochee  and  iambus  are  rendered  decreases  with  increasing 
years,  uutil  a  few  children  of  the  fourth  and  seventh  grades 
appeared  to  prefer  this  grouping.  Meumaun.*  although  he 
agrees  with  Wundt  as  to  the  simplicity  of  the  iambus,  gives  us 
a  partial  explanation  for  the  lrtx:baic  being  the  more  natural 
grouping.  "Central  adaptation  is  more  rapid  when  the  first 
introduction  of  a  rhytbmica!  motive  is  powerful."  Thus  the 
strengthening  of  the  first  part  of  the  foot  gives  any  grouping  a 
greater  efficacy  for  reproduction.  Ettliuger,*  who  regards  ac- 
cent as  due  to  the  influence  of  a  backward  moving  force  iu  its 
inhibition  of  the  forward,  finds  the  trochaic  the  most  natural 
grouping  because  the  influence  of  the  inhibitory  force  is  strong- 
est immediately  after  the  pause.  When  Ettlinger's  theon-  is 
put  in  terms  of  attention,  the  explanation  of  the  natural  prefer- 
ence of  the  trochee  is  that  the  first  sound  following  the  pause 
receives,  by  virtue  of  contrast  with  silence,  greater  attention 
than  the  second  sound.  Thus,  even  when  not  objectively  ac- 
cented, it  receives  a  subjective  stress  as  a  result  of  the  clear- 
ness with  which  it  is  focused  by  the  attention. 

Riemann'  derived  the  three-group  from  what  he  considered 
the  most  perfect  form  of  the  two-group,— ^one  in  which  the  loug 
was  equal  to  two  short.  These  three  equal  time  units  are  the 
basis  for  the  three-grouping.  But  this  is  not  necessarily  the 
most  perfect  form  of  the  two-group.  On  the  contrary,  the  pro- 
portion of  two  to  one  does  not  seem  to  be  natural  {cf.  Tables). 

1  Gnmdxiige,  II,  p.  86. 

^Op-  Cit..  p.  323. 

*Op.cU.,  p.  299. 

*Zur  GruodlegangeJDcr  ^Bstbetilc  desRhythmns,  Zeitschrift,  XXII, 
p.  187. 
*  MdbjIc- Lexicon,  Article  Metrik  (qaoted  by  MeuniBoa ). 
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The  time  relations  as  shown  by  the  experiment  were  not  so 
simple  a»  Kiemann's  theory  tvould  lead  us  to  expect.  And  it 
is  not  necessarj'  to  derive  the  three  group  from  the  two;  it  is 
more  probably  an  original  form,  as  original  as  the  other. 

The  experimental  results  point  couclnsively  to  the  priority 
of  the  dactylic  form.  The  difference  in  number  of  errors  in  the 
readings  by  the  younger  children  of  the  dactyl  and  anapast 
was  marked.  The  anapaest  was  far  more  frequently  inverted 
and  t^iven  as  a  dactyl,  than  the  dactyl  as  anapaest.  Bolton's 
subjects  heard  the  first  sound  in  the  three-grouping  as  strongly 
accented.  Occasionally,  a  subject  found  it  easier  to  accent  the 
second  more  than  the  first,  but  this  did  not  seem  to  be  the  nat- 
ural way.  The  reason  given  above  for  the  preference  of  the 
trochee  over  the  iambus  would  hold  for  the  preference  of  the 
dactyl  over  the  anapwst. 

The  process  of  inversion  was  best  illustrated  in  anapsstic 
grouping;  it  wa.H  also  much  more  fre<^tient  here.  A  peculiar 
arrangement  of  intensities  which  EtUinger'  cites  in  an  alto- 
gether different  reference  can  be  best  explained  as  a  stage  tn 
the  process  of  inversion.  He  affirms  with  Ricmann  that  the 
greater  intensity  comes  at  the  beginning  and  not  at  the  end  of 
the  long  syllable.    Thus  a  grouping  ,,         ,         j    tt  t 

in  the  form  ^     ^  ana  ^    ^    ^^ 

could  arise  from  a  strong  tendency  to  give  the  first  sound  the 
greater  intensity.  These  forms,  in  which  temporal  and  inten- 
sive relations  are  in  conflict,  are  not  stable  or  regular  forms,  as 
Ettlinger  seems  to  regard  them.  They  are  undoubtedly  first 
stages  in  the  process  of  inversion,  which,  if  the  rhythm  were 
continued  long  enough,  would  finally  give  the  more  natural 
arrangement  of  the  dactyl,  in  which  the  greatest  intensity  and 
duration  are  given  to  the  same  sound.  Such  forms  as  these 
frequently  occurred  in  the  rendering  of  the  iambus  and  anapaest 
by  the  cWldren,  and  were  always  then  considered  as  cases  of 
partial  inversion.  This  also  agrees  with  onr  obser\'ation  that 
pitch  and  intensity  are  less  stable  than  time;  when  inversion 
is  not  complete,  pitch  and  intensity  are  the  first  to  become 
inverted, — the  accent  then  passing  over  to  the  first  sylla- 
ble,— while  the  temporal  arrangement,  beiug  more  stable,  re- 
mains as  at  first;  although  it,  as  a  rule,  also  shifted,  if  the 
rhythm  were  continued  long  enough,  until  the  longest  and, 
strongest  were  no  lony,eT  in  opposiiiou.  Another  and  more 
common  form  of  i  i:\veTsiua,  in  whkb  the  temporal  and  inten- 
sive arrangement  *4Vi.\C\.ed  at  vhe  same  time,  was  apparently 
effected  by  a  grad  *ia'^  dnaug^  i,n  the  poalion  of  the  pause ; 
at  no  time  in  the      yo^xas  vias  ihere  a  conflict  between    the 
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inteiisive  aud  temporal  order.  Eberbardt'  has  reported  a  simi- 
laroccurrence:  with  the  form  f  f  f     I*  T  f      **'  f  T  T     f  I  f 

long  repeated,  the  form  f  f  f  f  T  ^  resulted.  "  Bei  sehr 
laugsamen  Rhytbmen  verschwiadet  dagegen  die  Zusammen- 
fassung  mehr  und  raehr;  an  die  Stelle  der  Trennung  der  Grup- 
pea  tritt  eia  allraaehlichea  Uebergehen  von  der  einen  Gruppe 
zur  aaderen,  verniittelt  durch  das  letzte  Glied  jeder  Gruppe, 
auf;  das  letzte  Glied  wird  daau  als  Auftakt  angesehen  und  als 
solcher  eager  mit  dem  ersten  Glied  der  naechsten  Gruppe 
verbunden." 

The  form  which  Wundt'  considers  the  earliest  three  gronp- 
ing  (the  amphibrach)  was  never  observed  during  the  course  ot 
the  experiment,  either  with  children  or  adults;  although,  par- 
ticularly with  the  adults,  the  possibility  of  such  an  arrangement 
was  given,  as  will  be  seen  in  the  later  discussion  of  the  method 
used.  For  this  reason  a  special  investigation  with  twenty- 
eight  seventh  grade  children  was  made,  in  which  this  form 
among  others  was  directly  requested.  The  children  were  asked 
to  emphasize  the  second  and  fifth  syllable  on  each  line.  With 
one  exception  they  invariably  declared,  before  reaching  the  end 
of  the  first  line,  that  they  were  unable  to  read  it  in  that  way, 
and  being  asked  to  try  again  threw  the  five  lines  either  into  a 
form  something  like  this  -^  —  [v^v--  —  [  v^  or  ■--'[— ■—•--^  | 
—  ^^  I  .  Often,  by  avoiding  a  pause  at  the  end  of  a  line,  thtry 
were  able  after  a  line  or  two  to  give  the  remainder  entirely  in 
a  dactylic  or  anapaestic  rhythm.  Some  could  Gnd  no  rhythm, 
and  the  result  was  a  perfectly  irregular  rendering,  with  au  oc- 
casional syllable  louder  and  longer  than  the  others.  One  child 
out  of  twenty-eight,  a  girl  of  twelve,  gave  the  grouping  with- 
out the  slightest  hesitation.  She  read  unusually  rapidly  and  in 
au  animated  manner.  It  might  be  conjectured  that  the  chil- 
dren failed  on  this  form  because  they  had  already  practiced  the 
other  forms;  but  for  this  experiment  children  were  selected  who 
knew  nothing  of  the  previous  experiment,  in  order  that  the 
effect  of  practice  should  not  prejudice  the  results.  The  usual 
proportion  of  inversions  was  noted  in  the  reading  of  the  other 
forms.  But  even  then,  the  disparity  between  the  results  for 
the  auaptest  (the  mo.st  difficult  of  the  three  group),  with  four 
inversions  out  of  twenty-eight  readings,  and  the  amphibrach 
with  twenty-seven  failures  out  of  twenty-eight  readings,  proves 
conclusively  the  artificial  and  unnatural  character  of  the  latter 
grouping. 

■ZweiBeitrilKezar  Pavcbologiedes  Rliytbcnuf  u.  des Tempo.  Zeit>ch. 
fur  Psy.,  XVIII.  yt.  126' 
'Grundziige  der  physiol.  Psych.,  1893,  4te  Aafl.,  U,  p.  86. 
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The  results  so  far  obtained  are  not  in  harmony  with  Miss 
Smith'sstatetncnt*thatthereisnosuch  thing  as  a  poor  rhythm; 
that  rhythm  either  is  present  as  a  complete  and  perfect  form, 
or  vanishes  entirely.  There  are,  on  the  contrary,  se^'cral clearly 
defined  stages  or  degrees  of  rhythmical  perfection  or  unitari- 
ness.  While  E.  A.  Poe,  in  his  Rationale  of  Engli>h  Verse. 
derives  rhythm  from  an  improbable  source  (the  pleasure  due 
to  equalities;  the  simple  ear  preferring  simple  equalities,  the 
practiced  compound  equalities),  his  order  of  gene.Ms  agrees  in 
several  particulars  with  that  which  the  results  of  the  experi- 
tneni  have  led  us  to  make.  Poe  regarded  the  rudimentary  form 
of  verse  as  the  spondee;  later  came  a  collection  of  two  spon- 
dees; a  third  step  was  the  juxtaposition  of  three  words;  and 
monotony  finally  led  to  the  employment  of  accent.  But  the 
experiments  seem  to  indicate  (i )  that  the  earliest  rhythm  is  even 
simpler  than  the  two-group  of  Poe;  that  what  has  been  termed 
the  primary  rhythm  is  the  simplest  and  earliest  form,  (a)  This 
is  modified  by  the  introduction  of  irregularly  iccurring  accent's 
Boehme  considers  ihi?>  the  characteristic  arrangement  of  chil- 
dren's verse.'  "*  Das  Kind  kenut  (wie  das  Volk)  in  seiner 
Ditchtuug  kein  jambisches  oder  trochaisches  Versmass,  son- 
deni  ziihll  bloss  die  Hebiiugen,  d.  h.,  die  betonten  Silbe-.i  in 
jeder  Zeile;  zwischen  die  Hcbungcn  trcien  dann  die  Senkun- 
gen  (die  unbetonten  Silben),  je  eine.  oder  zwei  oder  keine, 
denn  die  Senkung  darf  audi  fehleu.  Herrschend  trilt  ins  Kin- 
derreim  das  sogenaunte  trocliiiische  Mass  auf.'* 

(2)  Next  in  order  comes  the  simplest  two-group,  the 
spondee;  two  sjilables  of  equal  intensity,  duration  and  pitch, 
separated  from  the  two  following  by  a  longer  pause  than  that 
intervening  between  each  pair  of  syllables,  (a)  A  trochaic 
arrangement  nl  the  variants,  i.  e.,  the  accent  on  the  first  sylla- 
ble. This  has  a  number  of  possible  degrees  of  perfection;  in 
its  completest  form  the  last  syllable  would  be  subordinated  to 
the  first,  not  only  in  intensity,  but  also  in  duration  and  in  pitch. 
(^)  The  second  syllable  accented  or  iambic  arrangement  of  the 
variants.  There  is  considerable  variation  in  the  results;  for 
some  the  dactyl  is  undoubtedly  easier  than  the  iambus,  but  on 
the  whole  we  .'-hauld  probably  be  justified  in  regarding  the 
iambus  as  nalwrally  preceding  the  dactyl. 

(3)  The  three-group.  The  unaccented  form  is  very  rare; 
it  is  questionable  if  the  group  ever  occurs  without  the  presence 
of  a  very  slight  accent  upou  one  syllable,  (a)  The  dactyl  is 
undoubtedly  the  simplest  three-rhythm.  (d)  The  anapsst 
comes  next  to  the  dactyl  in  order  of  diflSculty.     (f)  The  form 

'  Op.  fiV.,  p.  292. 

'Deuiftcbei  Kiudcrlied  und  Kinderspiel,  Leipxig,  1897,  p.  8. 
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which  Wundt  regards  as  the  original  form  of  the  three-group, 

if  aclraitied  at  all,  must  be  regarded  as  the  most  difficult. 
These  are  all  three  capable  of  great  variety  in  arrangement 
through  variations  of  the  different  objective  factors. 

2.     The  Objective  Kactoks:   Their  Arrangement 
.VND  ITS  Significance. 

To  the  niooted  question  of  the  imi>ortance  of  a  temporal  fac- 
tor in  rhythm.  Lanier'  replied  ihat  "  primordial  teraporalness  is 
always  necessary,"  and  again:  "  the  office  of  accent  cannot  be- 
gin until  after  rhythm  is  established:  when  accent  may  he  used 
to  suggest  various  j^econdary  arrangements  of  the  primary 
Th>thitiic  material:  but  this  office  i.s  siill  .'»b.solutely  dependent 
upon  time  or  duration,  the  sole  use  of  accent  V)eing  that  it  re- 
curs at  stated  iuiervals  of  lime."  Certain  poetry,  a.s  Ten- 
nyson's "Break,  break,"  is  dependent  for  its  effect  uptm 
measured  silences,  and  must  therefore  be  clearly  independent 
of  accent  "  If  the  rhythm  were  struck  by  a  machine  incapa- 
ble of  intensity  or  pilcla  difft-Tcnce  the  rhythm  would  still  be 
pleasing."  EtTlin)j;er'  states  that  the  order  of  jfroupiug  is  al- 
ways domitiated  by  the  temporal  factor.  These  statements  of 
Lanier  and  Ettlinger  are  quite  different  iu  their  bearing.  '  Pri- 
mordial teinporalness,'  or  in  other  woji^ds  regularity  of  succes- 
siou.  characterizes  even  the  simplest  or  the  primary  rhythm. 
Without  it  perception  of  rhythm  fails  (although  Miss  Stnith* 
has  shown  that  alight  objective  irregularities  do  not  disturb  the 
rhythm,  she  does  not  prove  that  subjective  regularity  of  im- 
pressions was  not  prescui).  Temporaluess.  in  its  connotatinn  of 
regular  succession,  is  the  basal principleof  rhythm.  Thi>,  huw- 
ever,  is  quite  another  thing  than  saying  that  the  character  of 
the  grouping  is  dependent  upon  the  time  order.  Temi>oral 
changes  can  atone  (intensity  and  pitch  remaining  constant) 
produce  a  pleasing  rhythm,  as  has  been  shown  in  the  results  of 
the  experiments;  but  intensive  co-ordination  (the  temporal  re- 
lations remaining  constant)  can  also  produce  a  rhythm.  When 
time  and  intensity  con6ict.  for  example, when  the  shorter  is  the 
stronger,  it  is  a  question  whether  the  long  or  the  strong  syllable 
win  dominate  the  grouping.  The  rcsnlts  of  the  experiments 
on  pitch  would  indicate  that  under  certain  conditions  the  ob- 
jectively long  may  appear  ^horte^  and  unaccented.  Menmann 
says*  that  the  long  svllablo  because  of  its  greater  volume  of 
sound  draws  the  attention  to  it.  and  is  therefore  fitted  to  intro- 
duce a  subjective  accent.    On  the  other  hand,  it  is  equally  true 

1  Op.  rtV.,  pi>.  65.  103,  101. 
*Op.eit.,  p.  i8a. 
•rt^.  rit..  p.  123. 
*Op.  cit.,  p.  404. 
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that  the  objectively  strong  syllable,  by  virtue  uf  that  &ct,  is 
focused  by  the  attention  and  receives  a  subjccti\*e  acceoL  It 
«oDld  atxm  as  if  any  change,  cither  temporal  or  intcnsi^'e.  by  the 
ver>-  iact  uf  change  and  through  the  increased  altentioa  vrfakb 
it  consequently  rt-ccivcs.  can  bring  about  a  subjective  accent 
or  stres:>.  Then  the  factor,  which  is  beat  suited  to  empba^JM 
the  fact  nf  change,  must  have  the  greatest  influence  upon  the 
character  ff  the  rhythm.  Neither  time  nor  intensity,  as  such, 
is  a  determinant  ot  secondary-  rhythm;  but  either  may  be  this 
when  translated  into  terms  of  subjective  accent  or  stress  (c^. 
fiirther  discussion). 

PoiiUen  ot  pause.    TATien  several  groups  were  cotupounded. 
a  shott  internal  followed  each  group,  while  a  much  longer  in- 
ter^-al  followed  the  compounded  group.     The  long  pause  wtth 
our  subjects,  as  the  synchronous  readings  from  the  microphonCj 
and  pneumograph  show,  always  occurred  at  the  time  of  inhataf| 
tion      The  end  of  a  gn'Up  was  marked  by  a  pause  longer  thai 
that  which  separated  the  syllables  of  the  group.     In  the  dac' 
tylic  and  trochaic  grouping,  this  is  the  pause  preceding   ihe 
accented  s>'llable.     Bui  the  interval  preceding   the   accented 
s}*llable  in  the   iambic- anapaestic    grouping  was  not  alwa^ 
lengthened;  allhntigh  freqnentl}'  a  secondary  pause  occurred 
after  the  accented  syllable  in  the  case  of  the  dactyl  and  be- 
fore it  in  the  anapiest.     Id  the  three-group,  the  two  inter- 
vening pauses  were  ordinarily  of  the  same  length.     There  was 
still  another  arrangement  noticed  in  the  microphone  readings; 
the  first  pause  was  shortest,  the  second  longer,  and  the  third 

longest.     Several   orders  were  observed,  in  the  dactyl  

, , ;  and  in  the  ana- 
paest,   , .     The  second  form  gave  a 

mure  unitary  character  to  the  whole  group.  It  is  the  only_ 
order  which  Wundt'  rect^gnizes.  '*  If  in  a  long  series  of  regU' 
lar  beats,  single  impressions  are  emphasized  by  their  greater 
intensity  or  by  some  qualitative  peculiarity,  one  unifurm  result 
is  the  overestimation  of  the  interval  preceding  and  following 
the  emphasized  beat."  This  lengthening  is  brought  about 
through  expectation  and  relief. — We  canuot  find  Wundt's  ex- 
planation satisfactorj-.  For  ( i )  at  the  rate  at  which  sounds 
must  follow  each  other  to  pioducc  a  rhythmical  impression  ex- 
pectation aud  relief  could  play  no  part.  Eberhardt' also  says 
that  cxpectatiou  was  never  present  according  to  his  introspec- 
tiou  when  the  rale  of  succession  was  less  than  one  second,  and 
then  only  occasionally  present.  (2)  The  arrangement  of 
pauses,  which  this  theory  presupposes,  is  not  by  any  means  the 

"Outlines,  EnR.  Trans.,  p.  150. 
«  Op.  cit.,  p.  109. 
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only  one  foui:(l,  as  has  already  been  shown.  The  loTig  pause 
occurred  most  iVcqntnlly  at  the  end  of  tlie  K™"P  "^^"b*.  the  in- 
tervening pauses  l>eing  of  nearly  the  same  length.  The  length- 
ening of  the  pause  appears  rather  to  be  conditioned  by  the 
changing  of  the  attention;  in  the  shifting  of  the  attention  from 
one  sound  to  another  there  must  be  a  psychologically  empty 
time  which  we  call  a  pau^ie.  The  apparent  lengthening  of  ihe 
pause  following  the  accented  syllabic  is  a  contrast  effect 
between  strong  sound  and  succeeding  silence. 

Order  ('/  syllables.  This  was  not  constant.  The  different 
arrangements  were  correlated  with  clearly  defined  grades  of 
unitariness  in  the  total  impression.  lu  the  dactylic  grouping, 
with   the   microphone  reading,  the  ninst  frequent  order  was 

;  J.   e.,  the  duration  i.f  the  syllables  gradually 

decreases.     In  the  freer  renderings  of  Method  I  the  order  was 

■ ;  the  seamd  and  third  syllables  were  of  equal 

duration.     The  order ,  in  which   the  first  was 

.slill  equal  to  the  sura  of  the  second  and  third,  but  the  second 
was  .shorter  than  the  third,  was  frequently  given.  The  order 
noted  by  McKay  and  Hurst'  is  the  same  as  that  which  occurred 
most  frequently  in  the  microphone  readings;  this  appears,  on 
the  whole,  to  be  ihe  least  perfect  arrangement;  Mcuniann  and 
Eberhardt  give  the  order  which  has  been  noted  as  the  least 
frequent  but  the  most  perfect.  BoUon's"  rule  for  the  time  order 
of  a  group  of  sounds  is  not  substantiated  by  the  results  either 
with  children  or  adults.  His  principle  is  that  "  a  longer  .sound 
occurring  regidarly  in  a  series  imposes  a  grouping  according  to 
the  number  of  .sounds  between  the  long  ones.  The  long  sound 
is  as  a  rule  the  last  in  the  group."  The  subjects  must  have 
confused  the  long  sound  and  the  long  interval  in  their  report. 

Here,  as  in  the  ordering  of  the  pause,  the  unitariness  of  the 
impression  appears  to  be  in  proportion  to  the  degree  of  con- 
trast; thus  the  most  unitary  impression  is  given  by  the  time 

order .  When  a  group  of  syllables  follow  each 

other  in  the  order  Bolton  gives,  the  primary  rhythm  is  still 
prominent;  the  separate  syllables  or  sounds  are  not  subordi- 
nated to  the  group,  as  they  are  in  the  grouping  just  noted. 
The  time  relation  of  the  accented  syllable  to  the  unaccented 
was  never  the  relation  of  two  to  one,  nor  could  it  be  expres.scd 
by  simple  numbers:  if.  Tables.  As  a  rule  the  accented  syllable 
was  but  slightly  longer  than  the  unaccented.  Neither  did 
Wrinch  and  Shaw*  find  the  definite  time  relations  %  and  %  as 

'  RxpertTnenlA  on    Time   Relations  of    Poetical    Metres,    Univ.   of 
Toronto  Stadies,  No.  3. 
.  *0p.  cit.,  p.  231. 

•  Contributions  to  the  Piychology  of  Time,  Univ.  of  Toronto  Stndies, 
No.  3,  p.  S(. 
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they  appear  in  musical  composition.  TfacK  rcstOts  are  oot  hi 
accordance  wiib  Macb's  btatement:^  "So  far  as  I  am  able  to 
judge,  we  recognize  the  identity  of  time  ratios  of  two  rbytfams 
only  when  they  are  capable  of  being  represented  by  \*ery  small 
numbers.  Thus  we  really  notice,  inunediately.  only  the  iden- 
tity or  non-identity  of  the  two  times,  and  in  the  latter  ca» 
recognize  the  ratio  of  the  two  only  by  the  fact  that  one  part  is 
exactly  contained  in  the  other.  Herewith  we  have  an  explana- 
tion of  the  fact  that,  in  marking  time,  the  time  is  always 
divided  into  absolutely  equal  parts."  The  fact  that  an  inten- 
sive change  may  be  sub!>tituted  for  a  temporal  and  the  feeling 
of  equality  not  disturbed  argue*  against  Mach's  iheor>'.  The 
iacts  of  snbsiitution  and  the  analogous  case  of  the  influence  of 
limiting  stimuli  upon  the  judgment  of  short  inten-als  (intervals 
bounded  by  strong  stimuli  are  judged  longer  than  equal  inter- 
vals bounded  by  weak  stimuli)  indicates  that  what  we  have  is 
not  a  direct  comparison  of  times  bat  one  of  subjective  stresses. 

The  Relative  Time  Values  of  the  Restrainai  Rorms.  The 
total  time  for  reading  thirty  syllables,  in  accordance  with  the 
four  required  arrangements,  was  taken  in  Method  I  by  means 
of  a  stop-watch.  The  microphone  readings  are  not  compara- 
ble, as  the  number  of  groups  given  in  any  one  series  was  in- 
definite, depending  upon  the  number  that  could  be  recorded  tn 
one  revolution  of  the  drum.  Const-qncntly  only  the  results  of 
the  readings  by  Methud  I  have  been  tabulated. 

The  figures  given  in  Table  XLII  represent  the  average  time 
of  the  different  classes.  The  asterisk  marks  the  absence  of  mem- 
bers. The  absence  of  an  individual  affected  the  average,  in- 
creasing or  decreasing  the  time,  according  to  the  time  of  the 
individual  in  question:  the  absences  therefore  give  a  greater 
appearance  of  irregularity  to  the  results  than  really  existed. 

Ameriean  children.  There  is  a  decrease  in  time  required  for 
reading  a  series  corresponding  to  the  age  of  the  pupil.  With 
the  boys  this  holds  throughout,  from  the  first  to  the  seventh 
grade,  the  change  being  greatest  between  the  first  and  the 
fourth  grades.  This  is  undoubtedly  due  to  the  slower  func- 
tioning of  the  attention  in  the  case  of  the  younger  children. 
The  times  of  the  girls  of  the  fourth  grade  were  faster  than  those 
for  the  seventh  in  the  reading  of  the  trochee  and  iambus.  The 
natural  reaction  time  of  the  girls  of  the  fourth  grade  was  faster 
th.^^  that  of  the  seventh,  but  the  greater  difficulty  of  the  dac- 
tyl and  anapsest  for  the  fourth  grade  girls  made  their  time  for 
the  reading  of  those  forms  slower  than  that  of  the  seventh 
grade.  The  m.  v.  is  greatest  for  the  first  grade.  The  efiiect  of 
practice  is  not  marked,  but  is  most  noticeable  in  the  case  of 
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the  girls.  In  the  involuntan-  grouping  of  the  boys  of  tlie  fourth 
grade  the  rale  of  succession  in  the  later  series  is  slower  than  iu 
the  earlier.  The  reason  may  be  that  because  of  its  great  regu- 
larity it  offered  less  and  less  iulerest.  Throughout,  the  times 
for  the  boys  of  the  seventh  grades  are  faster  than  those  fur  the 
girls  of  the  same  grades,  The  values  given  for  the  boya  and 
girls  of  the  first  grade  do  not  represent  the  time  values  for  the 
dactyl  aud  auapa:st,  as  they  failed  to  produce  tho&e  rhythms. 
In  general,  theu.  the  Lhree-groups  are  shorter  than  the  two. 

Gtrman  children.  The  time  values  are  much  slower  than 
for  the  Americans.  With  the  girls  the  decrease  in  time  re- 
quired runs  parallel  with  increase  in  age,  but  with  the  boys 
Cexceptiug  for  the  anapa;st  and  iambus)  the  fourth  grade  read 
more  rapidly  than  the  sevenih.  The  effect  of  practice  is  great- 
est in  the  cases  of  dactyl  and  anapccst.  The  resulis  are  not  so 
unequivocal  as  with  the  American  children.  The  three-groups 
are  slightly  shorter  than  the  two-groups. 

These  results,  as  far  as  they  go,  are  in  harmony  with  the  re- 
sults obtaine<i  by  other  investigators.  The  inheretit  difficulty 
of  the  more  complex  forms  for  the  younger  children  obscured 
the  general  principle.  For  a  satisfactory  comparison  of  the  time 
values  of  the  different  rhythms,  the  invt'stigution  must  be  car- 
ried on  with  adults.  It  is.  however,  clearly  shown  that  the 
times  for  the  three-gronps  are  shorter  than  those  for  the  iwo- 
gronps.  The  three-group  divides  the  series  of  sounds  into 
fewer  unities  aud  naturally  shortens  the  time  for  the  total 
series.  Within  certain  limits  the  number  of  sounds  in  a  group 
appears  to  depend  upon  the  rate  of  succession.  Bolton's  Sub- 
ject 2  says:  "  Slower  than  a  certain  rate  no  rhythm  is  felt. 
With  more  rapid  rates  two  clicks  form  a  group.  Faster  still  four 
clicks  form  a  group  with  the  primary  accent  on  the  firsi,  the 
secondary  on  the  third,  and  au  interval  after  the  fourth;  a  still 
more  rapid  rate  gives  au  eight  group.  At  some  rate**  I  was 
able  to  get  a  three  rhythm  accented  strongly  on  the  firs^." 

The  fluctuation  in  results  will  not  warrant  a  comparison  of 
the  results  for  trochee  and  iambus  or  for  dact)'l  and  anapiest. 
Hurst  and  McKay'  found  tliat  the  foot  in  the  iambus  and  ana- 
paest tended  to  be  longer  than  that  in  the  trochee  and  the  dac- 
tyl; that  the  trochee  and  dactj-l  were  therefore  used  more 
frequently  for  stirring  and  rapidly  moving  verse.  Rate  of  suc- 
cession had  a  .similar  effect  upon  several  of  our  subjects,  who 
in  comparing  the  two  and  the  three  group  discs  found  that  the 
three-grouped  (rate  of  succession  being  more  rapid)  were  en- 
livening and  exciting, while  the  two-grouped  were  dull.  "With 
iast  rates  intensive  changes  recur  more  rapidly  and  hence  call 

*  Cp.  cit, -pp.  i66S. 
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for  more  rapid  muscnlar  movemcDl.  On  tbis  acootxnt 
were  fouud  to  be  exhilarating  and  animathig,  and  slow 
drowsy  aud  soporific."  If  expeciatiou  played  any  part  n 
mediating  the  grouping,  we  should  expect  the  iambus  ana 
anapaest  to  be  shorter  than  the  trochee  and  dactyl.  That  tbi 
opposite  is  the  case  is  an  argument  against  tbe  expectaHOl 
theory  of  Wundt.  J 

Arrangrmeni  of  lutfnsitits.  In  tbe  two-g^oap  tbe  stTOO^V 
and  longest  naturally  come  first.  They  can,  bowever.  bare  i 
second  place.  Only  in  cases  of  partial  in\*ersion  ane  the  long- 
est and  stronge.<it  separated.  The  lengthening^  of  tbe  accentoj 
syllable  follows  naturally  from  the  greater  muscular  strain  anj 
increased  attention  which  are  gi\*en  it.  In  the  tbree-groof 
(dactyl)  there  were  de\^ral  anangenxnts  given  dependent  opoa 
the  more  or  less  perfect  snbordinatioo of  parts  within  the  gronifc 

Tbe  forms  noted  were  (a) ' or  (^) "' 

' or  (<*) " .'     The  arrangetncnl  («) 

was  very  frequent.  (*)  less  fteqnent;  the  most  satisfactoo'  form 
was  {t).  These  results  do  not  agree  with  those  of  Bolton,*  who 
notes  only  form  (A),  and  gives  as  a  principle  that,  when 
series  of  impressions  made  up  of  three  or  four  intensities  recur 
in  a  sequence,  ihcy  are  so  arranged  that  the  impressions  are 
subordinated  to  one  another  as  nearly  as  possible  from  begin- 
ning to  end.  Bolton  also  finds  four  arrangements  of  intens'ties 
possible;  but  it  is  very  donbtfnl  if  we  can  directly  compere 
more  than  three  intensities,  and  can  therefore  have  more  than 
three  grades  of  accentnaiion  in  a  group.  Ebexhardi*  doe*  not 
find  the  arrangement  Bolton  gives:  on  the  contrary,  be  ootes 
arrangement  (<")  as  the  most  natural  form  of  the  three-group- 
ing. This  is  oertainlv  a  closer  grouping,  and  gi\-es  an  imprtt- 
sion  of  greater  unity  than  form  (^).  In  it.  the  first  is  accented 
bv  contrast  with  tbe  second  and  the  third  by  contrast  with  the 
second,  and  tbe  whole  group  appears  to  form  a  closed  orcmt; 
while  in  the  last  form  there  is  a  fceHug  that  there  might  be  gtiU 
anoibeV  step  in  the  graded  aeries  before  the  end  is  rcadiea. 
In  other  words,  the  stiborJioanon  of  the  whole  group  •"  ••- 
accented  syllable  is  greater  by  this  arrangement. 
pii£k  Rtiatwms. 
qccstiOQ   BOW  pttf^ts  itself  wbethet_q^lity 
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called  a  determiDant  of  rhythm  in  the  same  way  and  with  the 
same  degree  of  constancy  as  time  and  intensity,  or  whether  it 
merely  increases  the  intensive  effect.  As  previously  noted,  the 
more  frequent  occurrence  of  P.  and  I.  together,  rather  than  P. 
and  T. ,  might  be  so  interpreted.  Meumann  appears  to  be  of  this 
opinion.'  '"Accent  is,  finally,  never  a  mere  increase  in  intensity 
but  also  an  increase  in  pitch;  increase  of  pitch  as  welt  as  of  in- 
tensity appears  to  serve  the  purpose  of  bringing  ont  the  logi- 
cally and  emotionally  more  important."  The  stronger  and 
longer  tone  was  nearly  always  the  higher  in  the  spoken  rhythm, 
though  there  were  many  more  cases  of  inversion  in  pitch  than 
ill  either  time  or  intensity.  Several  children  always  spoke  of 
the  stronger  tone  as  the  higher  (this  was  without  suggestion 
on  our  pari,  and  the  remark  was  always  left  apparently  unno- 
ticed). Not  infrtquently  the  longer,  higher  and  stronger  was 
accompanied  by  a  raising  of  the  whole  body.  Meumann  also 
remarks  that  high  notes  are  apparently  more  intensive  than 
low  notes  of  the  same  intensity.  A  contrary  statement  is 
made  by  Abraham  and  Schaefer."  "'  Wie  fur  die  Aualysc  des 
Akkordes,  so  wnrde  auch  fur  die  Bestimmung  dcs  Rhythmus 
der  tiefste  Ton  unwilkiirlich  als  erster  Ton  gewahlt.  wohl  in 
Folge  musikalischer  Gewohnheiten.  Er  schien  starker  aus  der 
Tonfolge  herauszu.springen,  so  dass  es  Miihe  machte,  miteinem 
anderu  den  Rhythmns  begiimen  zu  lassen."  There  appear  to 
be  three  possible  interpretations  of  the  facts;  eitlier  pitch  is  not 
an  independent  determinant  of  rhythm;  or,  being  such,  the 
higher  is  tlie  accented;  or  again,  in  accordance  with  Abraham 
and  Schaefer.  the  lower  is  the  accented  tone.  In  order  to  gain 
a  more  satisfactory  answer,  another  series  of  experiments  was 
made.  The  first  experiment  gave  the  qualitative  relations  of 
the  motor  rhythm  only;  the  object  of  the  second  was  to  deter- 
mine qualitative  relations  in  a  sensory  rhythm,  to  determine 
whether  the  higher  and  lower  tones  had  a  constant  position  in 
the  grouping,  or  if  their  position  was  dependent  upon  some 
secondary  factor.  It  was  necessary  for  such  an  investigation 
to  get  a  series  of  tones  that  should  vary  only  in  pitch.  For 
this  purpose  an  apparatus  was  devised  in  the  psychological 
laboratory  at  Cornell  University. 

Apparaluz.  Two  clcctricRlly  diiven  forks  cased  in  sound  proof 
bozcK  wrre  the  scarce  of  sound.  hX  first  the  f*  of  356  and  the  f*  of  512 
double  vibrations  were  uscil  ;  hut  the  interval  was  too  larf^e  to  be  sat- 
isfnctory,  Hnii  the  o'  of  435  whs  suhstitntci  for  the  r'  of  256.  A  resona- 
tor was  placed  just  «)>ove  eRCli  tuning  fork.  Rtihber  tubrs  led  out  from 
these  resonators,  and  coded  at  »ome  distance  from  the  boxes  in  smalt 

»  op.  eii.,  p.  403. 

'Veber  cjie  maximale  Geschwindigkeit  von  Tonfolgcn :  Zeits.  fiir 
Pay,,  XX,  p.  415. 
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I  of  glaaft  tsbtng,  wkicb  were  MCBrdT  tmrntemed  to 
■toadaria.  la  froat  o<  iham  ttandarifl  diiM  wnv  iwcklrad. 
oi»pa«te  aide  o<  tbe  diacs.  a*  ud  c*  rCMaaton  w«x«  adiaseed 
catrli  tbeir  rMpcctive  tonec ;  by  mcaas  o<  tabiac  tbe  toaea  ^ 
ried  to  tbc  ear  of  tbc  vabject-  Ntae  dicca  were  aaad.  IHsci^LPm 
coBipariftOB  of  cab^erlive  rbTtfaai— 1(  tbe  aabjecta  wcrv  «o  iuclJaad 
with  the  TbjthBM  objectiTcIy  cansd  by  Tuiamas  ia  p<tc^  t&i*  ^^^ 
had  two  citralar  slots  90^  looc.  t  .S  cm.  wide  aad  13  cai.  frooi  tba  cca- 
tcr  ol  tbe  diK.  Tbcac  van  oa  oppoeuc  lidca  at  tb*  diiK.  Thai  tbe 
duf  sbat  off  tbe  lewe  coaiiaK  Ixos  the  ^  iovfc.  aUowtvx  od It  that  tioa 
tbe  <>  i«  pMB  tbzoaah  ;  as  tSe  toae  aai  wmcBtmn^f  pvcn  aad  eat  «€» 
for  aa  iaterfal  cqau  to  tbe  ttne  reqaiteJ  lar  Ibe  disc  to  make  ooa- 
leanh  of  a  molatioa,  tbe  laccnaiiL  tooea  aad  tstervals  were  0/  o4«*l 
dajatJea.  £>iS£  {t)  bad  t«ra  alot*.  aae  of  vbfeb  was  4  cn^  Ifaa  ataB* 
15  Cm  .  from  tbe  craier  of  tbe  diac  Each  ol  tbcse  foroieJ  aa  arc  of 
90^:  Asd  tbe  »ocfe««iT«  wMMlft  aad  uUmce*  wct«  of  eqtkal  doratioa, 
mit  Tarwd  ia  pitch.  Ihu  (j)  waa  sade  for  tbe  compamoa  of  tbe  sab- 
icctire  riijrtba  wHb  tbe  obfctrtvrcly  coodttioacd  thiec-groap.  It  had 
tbrce  slots  of  6aP  each.  15  cai.  froa  tbe  caatcr  of  disc  £hs^  { 6 )  bad 
three  slots,  two  of  which  were  13  cia.  aod  tbe  third  4  cm.  from  the 
ceoter.  It  thus  k*'*^  two  toaea  iram  tbe  a*  fork  ta  osc  from  tbe  £*■ 
Tbe  daratkia  of  all  the  toaea  aad  unerrala  was  eqaal.  taatss^  for  aa 
ifitrrral  eqtuU  to  tbe  titne  ocrapacd  by  tbe  rotaxioa  of  tbe  diac  tluo«|b 
60^.  Oiu  (^)  had  three  slots:  two  4  cat.,  oee  13  cai»  from  tbe  cvater. 
All  arcs  of  ficT.  The  rtsaltiB^  rbvthia  waa  ol^ectivcly  cnaapoaed  of 
two  tooes  fma  the  c*  fork  aod  one  (ron  tbe  **;  these  were  of  eqaal 
daratfoa  tofcther  with  the  iolcrreat^  intervals.  Ia  order  to  aaoar- 
tain  if  aa  tDcrease  to  doratioa  of  oac  of  tbe  tooea  wwild  chaage  tbe 
rbyttam  already  established,  fa  dTur  (j)  tbe  slot  admittiaiE  toaea  from 
tbe  a»  fork  was  increased,  at  first  by  aa  iaciemeat  ol  30".  Later  t5" 
mon  were  added.  Tbe  resnltin];  rhythm  coaatated  ob^tircly  of  two 
tones,  that  from  tbe  «■  fork  beinx  oae-balf  ^aia  as  low  ss  that  froea 
the  <*.  OiK  <  4).  The  mmc  anmber  of  dei;r«es  waaadded  to  the  slot 
admittioK  tones  from  the  ^  fork.  The  rcsnltitiK  rhythm  was  a  two- 
froap.  tbe  rererseof  tbatgnea  by  diac  ;}}.  Discs  {$)  »md  \9).  Tbe 
alots  admitting  the  toaea  from  the  «*  and  <*  forks  ropectively  were 
iacreaaed  a:  &nt  by  iaerenients  o|  15^  later  15*  mora  ware  added.  Tbe 
resolting  rbylbntt  were  three-groapa.  ia  which  «k  tooe  was  longer 
than  the  other  two. 

Tbe  time  occapied  by  one  rotatioa  of  a  diac  was  approximately  one 
•acood.  The  rhief  difficalty  with  tbe  abore  apparatas  or  with  any, 
for  that  matter,  which  might  be  derised,  was  in  Uie  rcralatson  of  the 
iateasitles  of  tbe  two  forks.  Tbeie  was  no  means  of  ob^ctivety  rega- 
latiny  tbe  tDtensttie* ;  reeoarae  for  that  reason  mtut  be  bad  to  a 
aobjectiie  regnUtioo.  This  neceaaitated  a  pcdinuaary  experiment  for 
each  series. 

PreUmimmfj  Experimemi.  Tbe  subject  sat  with  hmSk.  to  ap- 
paratos  and  exp^imenter.  and  at  saoie  distaiioe  from  tbe  reso- 
nator. In  order  to  avoid  all  sti^scstioo  of  rhythin  in  gettmg 
the  inlensitf  jodgmenls,  the  discs  were  not  tised.  Itwiead.  al 
the  6rst  signal  one  tone  was  given  for  three  seconds,  at  an- 
other stgoal  tbe  other  tone  was  given  for  an  eqoal  thne;  and 
judgment  as  to  tbe  intensity  dl  tbe  two  tones  was  passed. 
After  a  few  prelicninar)*  judgments  (to  ascertaio  the  nature  aixi 
direction  of  diSerence),  it  was  possiMe  by  incrcasiiig  or  de- 
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creasing  the  fltuonnt  of  resistance  to  the  current  as  the  judg- 
ments might  indicate,  to  reach  a  nearly  liminat  difference.  The 
method  of  procedure  was  then  in  the  main  that  of  Right  and 
Wrong  Cases.  When  evidence  was  given,  through  constancy 
in  the  direction  of  judgment,  that  there  was  subjective  differ- 
ence in  intensity,  the  resistance  was  slightly  increased  ordimin- 
ished  in  accordance  willi  the  dircctii>n  of  judgment  This  pro- 
cedure was  kept  up  uniil  a  series  of  thirty  judgments  was 
obtained,  in  wliich  there  was  either  no  constancy  in  the  jndg- 
ment,  or  both  tones  was  judged  equal.  This  result  warranted 
the  presumption  that  there  was  no  subjective  difference  in  in- 
tensity. Nearly  alt  the  subjects  experienced  great  difficulty, 
when  giving  their  judgments,  in  abstracting  intensity  from 
quality.  Some  judged  the  higher  tones  as  "nearer"  and 
therefore  louder:  others  the  lower  tones  as  "  bigger  "  and  con- 
scqueuily  louder.  Fur  this  reason  the  two  forks  first  used  were 
very  uusativfactory:  with  an  interval  of  a  minor  third  the  dif- 
ficulty was  not  so  great,  and  near  the  limen  a  few  of  the  sub- 
jects, who  were  decidedly  unmusical,  confused  the  pitch  of  the 
two  tones  as  well. 

Having  then  the  conditions  for  the  experiment  (equality  in 
time  and  intensity),  we  proceeded  to  use  the  discs.  Sometimes 
the  two-grouped  were  given  6rst,  at  oiher  limes  the  three- 
grouped.  Discs  I  and  5  were  given  .sometimes  before  and  some- 
limes  after  the  <ithers  of  their  respective  sets.  But  the  two- 
grouped  and  ihe  ihree-gronped  were  always  given  separately. 
Il  was  found  more  satisfactory  to  let  the  subject  determine  the 
time  for  hearing  each  rhythm;  he  attended  to  each,  uiitil  he 
was  fuUy  satisfied,  and  then  reported  immediately. 

The  subjects  were  Mr.  I.  McKay,  rh)-thmical.  no  muBical  traiiijiiK,, 
consiiieralile  trnhiiiig  in  nitrtispeclioii  ;  Mr.  W.  McKee,  some  trftiiiiug 
in  ititroftfiertioti,  110  musical  training;  AIUs  M.  F. Winder. coagiderable 
trnioiuK  in  inlrospeclioii,  uDmusicul:  Mrs.  E.  V.  Bentlcy,  moiiical, 
some  traiuiu^  in  introspection;  Mrs.  D.  Drooks,  some  training  in  in- 
trospection, OD  ntusica]  tmiiiing  ;  Miss  K.  I'urry.  sotuc  traiaiDe  in  in- 
trcKpvctton,  no  musical  training;  Miss  C.  Seymour,  some  training  in 
iiitrospcctioti,  no  musical  trsiniag. 

Tile  ftulijecis  made  their  reports  in  such  (otm  of  melrical  notation  as 
they  mi^ht  tintl  individually  convenient,  Bud  not  Jo  the  form  that  ap- 
pears in  the  Tabic*.  Thev  were  thus  able  to  give  their  report  while 
the  rhythm  w.-is  in  full  nwuie.  For  the  sake  of  clearness,  the  reports 
have  been  tabulated  in  the  form  given,  and  occaiioosl  intcrpretator7 
rcuiarks  of  the  subjects  have  been  added. 

Results.  While  there  was  no  general  constancy  in  the  ac- 
centuation of  the  high  or  low  tones,  i.  e..  no  constancy  for  aU 
iudividuals,  there  was  a  marked  constancy  in  the  interpreta- 
tion of  the  same  individual  throughout  the  different  series 
given.  Some  individuals  were  inclined  to  hear  the  high  as  the 
more  intense,  others  the  low.     The  subjects  may  be  divided 
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iBto  three  classes, —those  who  accented  the   high   tones,!] 
vbo  accented  the  low,  and  those  to  whom  highness  and  knr- 
neiis,  as  such,  were  a  matter  of  indifference.     With   cbese  sub- 
jects, in  the  three-group  the  accent  fell  upon  the   tone  which 
was  different  from  the  other  two  in  the  group:  ^  a  41  or  **  f  t  .- 
f.  f  ,  either  c  or  a  might  be  accented.      The  constancy  with 
which  the  low  tone  was  accented  in  the  case  of  E.  V.  B.  was 
very  marked.     With  Disc  6.  where  the  objective  arrangement 
gave  two  low  tones  and  one  high,  bad  there  been  no  constancy 
in  her  luterpretaliou  of  difference  in  pitch,  the  high    tones  as 
different  from  the  other  two  would  have  been   accented.     On 
the  coDtrar>',  she  accented  and  lengthened  xhtjirsi  iow  in  both 
series  given.     In  the  case  of  Disc  8,  the  results  show  in  a  most 
striking  manner  a  natural  tendency*  to  accent   the  low  tone; 
here  c  is  objectively  lengthened,  being  one-half  again  as  long 
as  either  a  .-  it  also,  as  in  the  arrangement  of  Disc  6,  occurs  but 
once  in  every  three  tones.     It  wonld  seem  in  this  case  that  the 
objective  conditions  mnst  of  necessity  determine  the  rhythm. 
But,  on  the  contrary,  \.\\^ first  a  is  heard  as  longer ^nA  stronger. 
In  Disc  3  the  high  tone  is  objectively  longer.     E.  V.  B.  still 
gives  the  accent  to  the  low  tone,  although  the  high  is  judged 
longer.     For  this  subject,  pitch  is  not  only  a  constant  deter- 
minant but  also  a  more  effective  determinant  than   time,  as 
judgments  upon  Discs  3  and  8  show.    E.  V-  B.  had  had  a  con- 
siderable musical  training;  in  fact  she  was  the  only  '  musical ' 
subject. 

W.  M.  showed  the  same  tendency.  Where  the  interval  was 
only  a  minor  third,  the  low  tone  was  invariably  subjectively 
lengthened,  and  with  but  one  partial  exception  accented.  £^*en 
in  the  case  of  Discs  6  and  8.  the  subjective  rhythm  was  the 
same  as  for  E.  V.  B.  With  Disc  3.  although  the  objective 
lengthening  of  the  high  tone  resulted  in  giving  it  the  first  place 
in  the  group,  the  low  lone  was  judged  longer  and  more  intense. 
But  with  the  larger  inten'al.  ihe  subjective  rhythm  for  Disc  6 
corresponds  with  the  objective  order;  although  the  high  tone 
was  subjectively  accented,  it  was  (curiously)  judged  as  lower. 
With  Disc  8  not  only  the  high  but  also  the  first  low  was 
accented. 

E.  P.,  although  she  almost  invariably  judged  high  low  and 
low  high,  was  strongly  inclined  to  accent  the  objectively  low, 
even  though  the  judgment  resulted  in  a  seemingly  distorted 
rhythm. 

Other  subjects  were  fully  as  determined  to  accent  the  high. 
F.  fi^.  was  typical  of  this  class.  In  her  preliminary  intensity 
judgments  it  was  necessarj-  to  make  the  high  tone  considerably 
weaker  than  the  low  (on  the  basis  of  the  judgments  of  the 
other  subjects)  in  order  to  get  a  judgment  of  equality.     As  & 
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rule,  the  high  tone  came  first  in  the  group.  Disc  9,  when  ar- 
ranged in  accordance  with  the  objective  order,  was  said  to  be 
unpleasant;  this  was  undoubtedly  due  to  the  compulsion  which 
the  objective  lengthening  of  a  low  tone  (and  the  arrangement 
one  low  to  two  high)  exerted  upon  F.  W.'s  natural  grouping. 
Here,  as  with  iV.  M.,  high  and  low  were  confused.  When  F. 
W.  accented  the  low  tone,  she  called  it  the  high.  The  ten- 
dency of  C.  S.  was  in  the  same  direction.  One  great  difl&culty 
in  interpreting  the  results  for  the  two-group  was  the  determi- 
nation whether  subjectively  high  and  low  corresponded  to  ob- 
jectively high  and  low;  in  the  ihree-group  the  arrangement  of 
the  three  tones  gave  a  basis  for  determination.  When  confu- 
sion of  judgment  was  found  in  the  three-group,  the  presumption 
was  that  it  was  present  also  in  the  two-group. 

B.  B.  and  /.  M.  were  examples  of  the  third  type.  Pilch  was 
for  them  not  a  constant  determinant  of  rhythm.  The  sub- 
jective order  was  determined  by  change  of  any  sort;  in  a  three- 
grouping  consisting  of  two  high  and  one  low,  the  low  was  ac- 
cented; but  if  the  arrangement  gave  two  low  and  one  high,  the 
high  was  accented.  "Awareness  of  change"  seems  for  these 
subjects  to  be  the  determinant  of  rhythm. 

Ill  the  light  of  these  equivocal  results,  how  are  we  to  inter- 
pret the  great  constancy  with  which  the  accented  tone  in  a 
motor  rhythm  was  raised  in  pitch  ?  It  will  be  remembered  that 
cases  of  inversion  in  pitch  were  more  frequent  than  in  time  or 
intensity;  but  even  then  the  percentage  was  very  low.  What 
does  increase  in  pilch  mean  for  the  producing  subject?  An  in- 
crease 0/  ititensiiy  is  quite  probable,  because  of  the  necessary  in- 
crease in  the /one  of  a  blast  of  air  to  produce  a  heightening  of 
pitch}  This  is  in  perfect  accord  with  the  results  of  the  experi- 
ments on  the  motor  rhythm,  in  which  intensive  and  pitch  dif- 
ferences were  nearly  always  correlated.  Pitch,  then,  is  a  con- 
stituent and  constant  factor  in  the  spoken  rhythm,  but  not  nec- 
essarily as  a  qualitative  determinant.  Because  of  physical  and 
physiological  conditions  it  is  an  accompaniment  of  any  inten- 
sive change.  It  is  only  an  intensification  of  the  intensive 
factor.  In  the  sensor>'  rhythm,  the  criteria  of  the  spoken 
rhythm  (strain  sensations  and  tension  in  the  trachea  and  vocal 
organs)  were  absent,  unless  there  had  been  strong  associations 
set  up.  Neither  was  there  a  physical  or  physiological  reason  for  the 
constant  appearance  of  variation  in  pitch.  Pitch  in  the  sensory 
rhythm  owes  its  direction  and  constanc>%  when  they  are  pres- 
ent, to  the  character  and  force  of  the  individual  associations. 
Where,  as  with  E.  V.  B.,  musical  training  has  given  strength 

■Text  book  of  Physiology,  edited  by  B.  A.  Schafer,  19CX),  Vol.  II,  p. 
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lo  the  «saocMtio«.  «c  Sad  tlsat  piBch  li*s  (nt 
Hfectivcoes  ts  a  dctenniiiant  of  rhythm;  bvt  with  ssb^eds 
vbo  hare  few  sssociatioas  of  %a  ODeqntTocal  charBcter,  prtidi  is 
siK^  cut  scarcdjr  be  scid  to  detcmxne  the  rfaytlun.  It  is  hoc 
•ec«s«z7  that  the aasociatioa  htoimmoaacal  charwcoer  kit  k 
•o  bare  oonsidenble  coostaocy.  The  aaoocsatioos  weiK  tot 
freqncBtly  of  a  spatial  dwidfT;  high  was  "aencr/'  low  was 
"  Either  away;"  low  was  "faic/*a»d  high  was"  tjhta."  One 
rahifft  ipokcof  the  high  tone  as  "a  sOlj  Sttle  appriMlage." 
sun  ••*^^**'  rahjcct  was  governed  lafgdy  by  spatial  aasoda- 
tionsofaootbcrdbatacicr:  bepiaoed  thehightooe  in  the  top 
of  the  bead,  the  other  at  the  base  of  die  sitall,  and  expeneocrd 
a  '  flippiog  *  from  the  one  poaitioc  to  the  other  as  the  tooe 
dunged. 

We  can.  then,  say  that  quality  is  not  >o  indcpeodoit  de- 
tcraunaat  of  rhythm;  it  can  be  considend  cither  as  a  rabsti- 
tntc  for  or  ss  an  intensification  of  intenaty, — whether  becanse 
of  straioseoastionscoaraMm  to  both,  or  becanse  of  aaaociationc 
which,  rednoed  to  their  ultimate  graands,  are  of  an  intensive 
character. 

In  the  anangemcnt  of  the  tones  as  to  pitch,  owing  to  obiectiTe 
conditions  (oi^  two  forks  being  u^ed).  the  order  was  neces- 
sarily either  higblow  or  knr-htgh.  Both  of  these  occur  with 
nearly  the  same  frequency.     In  the  motor  rhythm,  the  orders 

for   the    thrce-groop   were     *  »---  or    *  m  m    or     *       ,   ' 

of  which  the  third  was  the  awst  pleasing;  probably  for  the 
same  reason  that  intensities  amngcd  in  a  oorrespooding  man- 
ner   " '  give  a  more  pleayng  impression.     Such 

a  gronp  has  a  more  unitary  duracter.  It  woold  be  interesting 
to  obiaio  the  judgments  of  adnlts  as  to  the  more  or  less  sat- 
is£Miory  character  of  these  different  arrmi^ements;  bat  the 
necessary  time  was  wanting. 

Tbe  Bobjecta,  when  questioned  as  to  the  oonzse  of  the  atten- 
tion and  its  effect  upon  tbe  rhythm,  were  unanimons  tn  de- 
daring  that  they  attended  to  a  gronp  as  a  whole:  it  was  the 
onit  of  attention.  This  tendency  was  so  strong  that  it  was  fre- 
quently difficult  for  sut»)ects  lo  analyze  what  they  had  heart), 
although  they  '  fcit '  dificrences  between  the  varioas  rhythms. 
With  E.  V.  B.  it  was  always  necessary  to  reproduce  the  rhythm 
by  humming  it  before  she  could  make  an  anal>*sis. 

Some  of  the  remarks  of  the  differcot  sobjccts  with  record  to  atten- 
lioa  arc  K^rm  below.  B.  B.  "  Tbe  soonds  wvre  all  \oaa  it  Srwt.  then 
bccamt  leu  diitiDct  for  ■  brief  apace,  after  which  they  were  atrooger 
agstn."     "  I  tried  to  keep  the  foamis  Irom  growing  faioter  by  cooceo- 


tratiD);  the  atteotJon  npoD  tbetn,  bat  succeeiled  only  in  prolooj 
the  rtnjoger."  1.  M.  "The  unit  of  attention  was  the  foot :  the  c 
acter  of  the  foot  vaa  dctenBined  by  tbe  accent  of  tbe  syllable  wbkh 


nging 
char- 
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waa  the  center  of  atteatioa."  "An  attempt  to  inhibit  Ibe  muttcular 
moveniEDts  makes  the  whole  rhythm  appear  more  oniform.  The  with- 
drawal of  the  attention  seems  to  obicure  the  rhythm  and  cast  it  out  of 
con5ciousne9s.  I  do  not  thiuk  the  rhythm  would  disappear  if  I  conld 
attend  to  the  tones  and  at  the  same  time  inhibit  my  movements."  E. 
P.  "  The  natural  course  oi  atlcntioii  is  (roin  group  to  group."  W.  M. 
■ays  of  Disc  9:  "  When  attention  wavers  the  pattern  can  be  changed, 
the  Uifierent  forms  come  and  Ro  rapidly."  E.  P.  "Atleutioti  was  upon 
the  melody  in  general,  but  occasionally  when  analysis  was  somewhat 
difficult  or  conihinatiou  unpleasant  the  attention  wandered  off  to  the 
separate  tones,  their  duration,  quality^  etc." 

Accmi.  The  subjects  were  not  c|itiestioned  as  lo  the  nature 
of  their  subjective  accent:  but  finding  interesting  data  on  that 
point  in  their  reports,  data  bearing  upon  the  whole  question  of 
perception  of  rhythm,  we  collated  them  and  give  them  with  the 
name  of  the  subject. 

I.  M.  says  with  regard  to  Discs  5  and  6:  "  It  is  impossible  to  tell 
where  the  stress  is  in  the  feet.     When  I  pay  attention  to  intensity, 

Sitch  and  duration  thc^  appear  to  be  equal  in  each;  oo  that  the  stress 
oea  not  Appear  to  lie  in  any  one  of  them.  There  are  of  course  the 
maicular  aensationa,  but  it  is  difficult  to  believe  that  there  is  not  an 
objective  rhythm."  F.  W.  says  o(  Disc  3  :  "  The  two  tone*  lake  the 
accent  equally  well.  The  high  one  because  it  naturally  comes  first  and 
sectus  to  give  the  push  or  impulse  to  the  wholething.  The  second  note 
could  take  it  because  it  seems  to  be  stronger  and  has  a  longer  interval 
after  it ;  I  can  change  the  accent  at  will."  I.  M.  says  with  regard  to 
Disc  I  :  "  When  I  succeed  in  obtaining  a  rhythm,  the  first  is  more 
stressed  and  a  little  longer  than  the  *econd,  in  which  case  there  also 
appears  to  be  some  difference  of  quality  but  not  of  pitch."  He  says  of 
Disc  .1 ;  "  The  high  tone  appears  to  be  given  with  an  inspiration, which 
is  long,  the  low  with  an  expiration, which  Is  rapid,  full,  and  stronger." 
E.  P.  says  of  Disc  7  :  "  The  higher  is  accented,  but  lx>th  are  of  approxi- 
mately eqnal  intensity."  And  with  regard  to  Disc  6:  "The  three 
tones  are  of  cousl  intensity  but  the  accent  falls  on  thelwo  low  tones." 
P.  W.  says  of  Disc  4 :  "  Not  easy  to  accent,  but  a  little  easier  to  accent 
the  long.  1  can  pnt  it  on  the  high  and  short,  but  do  not  like  it  »o  well. 
Moving  the  fingers  helps  placing  of  accent."  W*ilh  regard  to  Diac  I : 
"  I  cannot  accent  it.  Tried  to  place  it  but  it  fell  on  all."  On  the  same 
day,  she  says  of  Disc  2  :  "'  Main  accent  is  on  the  long,  but  short  and 
high  is  alig'hrly  accented  too.'^  With  regard  lo  Disc  6;  "  Perhaps  the 
strongest  accent  t^  011  short  and  high.  Can  put  it  on  the  first  long  hut 
not  on  the  second  long."  B.  B.  says  of  Disc  4  :  "  The  low  tone  is  longer 
and  usually  more  intense;  sometimes  the  high  seemed  more  intense; 
could  change  the  accent  by  attention." 

The  cases  of  divided  accent  are  interesting  as  showing  that 
the  unity  of  the  total  impressiou  is  dependent  upon  the  ob- 
jective correspondence  of  the  most  intense  and  longest,  or  at 
least  that  they  stand  in  such  a  relation  that  they  offer  no  ob* 
jective  hindrance  to  such  a  subjectii-e  interpretation.  The  re- 
ports of  the  several  subjects  show  that  accent  is  not  dependent 
alone  upon  the  objective  relations  of  duration,  intensity  and 
quality ;  accent  is  subjective  and  changes  with  the  attention. 
This  seetns  to  be  the  explanation  of  the  facts  of  substitution. 
An  objective  condition  which  arrests  the  attention,  be  it  either 
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through  a  lengtheaing  of  the  tone  or  through  iacreflsed  inteo- 
sity  or  a  qualitative  change  or  what  not,  is  subjectively  stressed 
or  accented,  in  that  it  is  thereby  brought  into  the  focus  of  at- 
tention. The  effect  of  this  accent  of  attention  can  be  increased 
(a)  by  organic  rhythms,  sensations  vibrating  in  unison  with 
the  attention  rhythm;  (d)  by  a  rhythm  in  the  affective  tone. 
One  subject, when  asked  to  inhibit  the  concomitant  movements, 
reported  four  distinct  elements  in  the  subjective  rhythm;  ( t) 
gross  up  aud  down  motions  of  the  body;  (?)  resistance  rhythm, 
due  to  attempt  to  inhibit  movements;  harder  to  resist  move- 
ment in  case  of  high  tones;  (3)  rhythm  of  attention;  (4}afi«:tive 
rhythm,  indifferenltranquil  (tow  tone)  and  unpleasant-trrita- 
ting  (high  tone).  Ruling  out  the  second  factor,  which  arusc 
from  the  special  conditions,  we  have  here  two  rhythms  running 
parallel  with  the  attention  rhythm.  The  subject  might  also 
have  added  another,  i.  e.,  the  organic  rhythm.  To  be  sure,  all 
these  factors  may  not  be  present,  although  in  the  most  perfect 
rhythm  they  are  all  found,  fused  to  a  total  rhythmical  percep- 
tion. 

Chapter  III.     Minor  Problbus. 


[had  a  mean  duration  of  .373  sec.     The  average  height  did  not 
^vary  perceptibly  from  that  given  for  involuntary  grouping.  We 
ive  in  the  case  of  the  trochee  the  only  instance,  with  the  ex* 
>tion  of  one  iambic  reading,  in  whic^  one  expiration  bad  a 
luration  equal  to  that  of  a  gronp  in  the  spoken  rhythm.     It  is 
[■Iso  noteworthy  that  the  trochaic  was  the  only  grouping  in 
rhich  R.  A.  succeeded  in  giving  a  completely  unitary  charac- 
ter to  the  group.     Here  we  have  an  illustration  of  the  effect  of 
the  rhythmic  perception  upon  the  breathing;  /.  ;.,  with  the 
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trochee,  the  most  natural  form  of  rhythm,  the  group  was  per- 
ceived as  an  unit,  and  the  breathiug  took  ou  the  same  charac- 
ter; with  the  iambus,  dactyl  and  anapaest,  the  brc-athing  curve 
is  of  a  peculiar  character.  Here,  although  an  expiration  cor- 
respouded  to  each  syllable  aud  an  inspiration  to  each  pause, 
wherever  there  is  a  subordiuation  of  syllables  to  Iht-  group  it  is 
shown  in  the  respiration  curve;  for  example,  in  the  dactyl  each 
group  of  the  respiration  curve  is  divided  into  three  smaller 
parts,  in  which  the  longest  expiration  corresponds  with  the 
first  syllable,  the  shortest  expiration  and  least  excursion  with 
the  second  syllabic,  and  the  medium  long  and  high  with  the 
third.  A  complete  failure  to  produce  the  rhythm  was  shown 
quite  as  clearly  on  the  breathing  curve  as  on  the  rhythmic,  by 
a  primary  type  of  breathing.  The  respiration  cur\'es  for  the 
iambuR,  dactyl  and  anapsest  bear  evidence  in  the  case  of  R.  A. 
to  an  imperfect  perception  of  rhythm;  while  the  relation  of  the 
syllables  to  each  other  was  perceived,  the  whole  was  not  an  ob- 
iect  of  immediate  time  perception  as  with  the  trochee.  We 
have  rather  a  series  of  perceptions  which  are  compared  with 
one  another. 

Tablb  L  (a).—//. 
Averages  for  breathing  during  involuntary  grouping. 


Bxpintloa. 

Inspiratiott. 

u«is>it- 

6.13  iec." 

3.9      •*  • 
4.6      "  • 

4-55     " 
2.66     " 
4.268  " 
3.918  " 

.3     KC. 

.319  " 
.391  " 
.3     ■' 
.388" 

16.     mmt 

4.68  ■'  { 

6  75   *' 

Average, 

4.389  sec. 

.293  lec. 

7.46  mm. 

*Atio4lieT  vuhjecl 

Rbc  cxcurdoB  o 
he  firal  record  for  ff- 


Rbc  cxcurdoB  of  the  Immbour  w«»  chanxed  after  tbia  »eric«. 
,,      -  .... 


Tablk  L  (.b). 
Averages/or  breathing  during  trochaic  grouping . 


Axplrstloo. 

Inspiration. 

uctfbl. 

4.2     MC. 

3  506  " 
4.86     " 

4  436  " 

.366  ««c. 

-293     " 
.308     " 

•3J5     " 

6.33  mm, 

4.1     " 

6 

4        " 

Avermge, 

4-35  vx 

.398  »ec. 

5.8   mm. 

3QC3X 


Averages 


Average, 

Average. 

Average, 

Averages 

Avenge, 

Awr^ei 

\ 

Avenge, 

With  H.  and  C.  Z7.,  the  perfect  correlation  between  tbe 
rhythms  of  speech  and  of  respiration  seen  id  j?.  A.*^  reading 
was  not  found.  One  expiration  included  from  six  to  ten  s^'Da- 
blcs;  thus  one  breathing  curve  covered  se%*eral  groups.  The 
only  diflercncc  between  respiration  during  the  free  readings 
and  the  trochaic,  iambic,  dactylic  or  anapaestic  reading  was  the 
greater  height  of  the  cun>-e  during  the  free  reading. 

Comparing  these  curves  with  the  normal,  we  find  in  the  case 
of  R.  A.  that  the  respiration  time,  both  for  expiration   and  in- 
spiration, is  shortened,  and  the  height  increased.    (The  trochaic 
grouping  is  an  exception,  but  here  her  breathing-  curve  ap- 
proximated that  of  C.  D.  and  H.)     R.  A.'s  normA]    breaching 
was  ver}'  sui>erficial,  and  became  somewhat  deeper  in  speak- 
ing.  With  H.  and  C.  /?..  on  the  contrary,  the  expiration  time 
during  reading  of  the  rhythms  is  considerably  longer  than  the 
normal,  while  inspiration  is  markedly  shorter,  and   height  is 
very  noticeably  decreased.     The  change  in  ^.  W.'s   breathing 
is  an  example  of  the  general  rule  that  exercise  increases  the 
depth  and  frequency  of  respiration.  The  reason  that  her  rhythmic 
respiration  curve  is  thus  typical  of  the  respiration  cur\'e  for  ex- 
ercise is  probably  to  be  accounted  for  by  the  fact  that  the  per- 
ception of  the  rhythm  as  such  had  slight  influence  upon   the 
respiration,  f.  e.,  the  purely  physiological  factors  present  in  in- 
creased activity  were  the  important  elements.     But  with  C.  D. 
and  H.  this  general  principle  is  completely  neglected.  We  must 
look  for  some  other  factor  which  has  reversed  the  results.  This 
factor  we  can  reasonably  presume  to  be  an  important  element 
in  the  perception  of  the  rhythm,  since  it  occurs  only  in  the  case 
of  //.  and  C.  D. ,  with  whom  the  perception  of  rhythm  is  much 
more  perfect  than  it  is  with  R.  A.     It  is  undoubtedly  a  psychi- 
cal factor,  since  there  has  been  no  change  iu  the  physiological 
cooditiou  that  would  bring  about  such  a  startling  reversal  ot 
the  general  rule.   The  curve  appears  in  the  main  to  agree  with 
that  given  by  Lehmann*  for  strongly  concentrated  attention. 
In   general,  then,  the  lengthened   expiration   and   decreased 
height  of  the  curve  would  seem  to  indicate  an  attentive  state  in 
which  the  attention  was  directed  forward.     The  great  regn- 

*  Die  korperlichea  ^usscruogeD  psych.  Zustinde,  1899,  pp.  68  fi. 
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larity  of  the  cun,'e.  and  the  subnormal  height,  point  to  the  ab- 
sence of  any  affective  element.  Ivehmann,  in  his  discussion  of 
expectant  attention,  or  in  other  words  an  atltnlion  which  is 
directed  forward  ('  expectant  '  has  been  ustd  so  frequently  to 
connate  a  conscious  state  with  a  strongly  affective  tone  that  it 
seems  well  to  avoid  the  term  in  this  case)  say.s:  "  Zu  den  Af- 
fekten  oder  Stiniinungeii  katiti  man  diesen  Zustand  nicht 
Technen,  weil  er  ini  Allgeminen  night  gefiihlsbetont  sein  wird." 
Bolton's  Snbject  D.  was  inclined  to  refer  all  his  time  judg- 
ments to  what  he  considered  his  natural  rate  of  breathing; 
but  rate  of  breathing,  as  experiments  have  shown,  is  not  a  con- 
stant factor  in  terms  of  which  a  judgment  could  be  made;  it  is 
much  more  likely  to  take  on  the  tempo  of  the  rhythm  than 
Tfice  versa. 

One  might  perhaps  seek  to  explain  the  peculiarities  of  a 
respiration  curve  by  the  necessary  changes  accompanying 
regular  speech;  but  we  should  hardly  in  that  case  find  such 
pronounced  individual  differences  in  the  curves.  Moreover,  it 
has  been  found  by  others  that  the  hearing  of  rhythm  affects 
the  breathing.  One  subject,  in  the  series  taken  with  adults, 
said  upon  hearing  Disc  5  immediately  after  the  two-group  that 
she  fi>und  her  breath  coming  faster  as  she  listened  to  it. 

No  record  was  taken  of  the  changes  in  the  pulse,  but  it  is 
probable  that  the  change  in  the  pulse  follows  from  the  change 
in  breathing,  and  is  therefore  of  secondary  importance.  Bol- 
ton's Subject  4  reported  that  the  click  which  came  nearest  to 
the  heart-beat  .seemed  always  to  correspond  with  it,  and  that 
those  coming  between  formed  a  group. 

§  2,     Concomitant  Movements. 

There  are  other  movements  which,  under  certain  conditions, 
frequently  accompany  the  hearing  or  production  of  a  rhythm; 
but  these  have  neither  the  constancy  nor  the  universality  of  the 
respiration  and  pulse  rhythms;  yet,  as  their  presence  or  ab- 
sence together  with  other  characteristics  of  rhythmical  group- 
ing bears  on  the  general  question  of  the  nature  of  rhythmical 
perception,  they  have  been  noted,  together  with  the  conditions 
under  which  they  arose.  Movements  of  this  sort  were  scarcely 
ever  present  in  the  experimeot  with  the  microphone, while  they 
were  very  frequently  present  in  the  freer  readings  of  Method  I. 
They  were  also  remarked  by  nearly  all  of  the  adult  subjects 
upon  certain  occasions.  Many  of  the  movements  were  appar- 
ently closely  connected  with  the  breathing. 

In  the  reading  of  the  German  children  the  accented  syllable 
was  often  spoken  with  a  strong  expiration  which  threw  the 
bead  forward.  Nearly  all  of  the  concomitant  movements  of  the 
German  children  were  of  this  sort.     As  they  were  closely  con- 
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nected  with  the  breathing,  they  could  not  be  classed  in  the 
same  category  with  those  movements  which  are  not  necessi- 
tated by  speech,  but  are  clearly  the  response  of  the  body  to  the 
rhythm.     For  example,  tapping  with  die  hand  or  foot. 

Table  UII  (a). 
ConcomUant  Movements  of  the  German  Ckifdren. 


Troebec, 
Iambus. 
Dactyl. 
Aiiapoest. 


Hapiratorr. 


Pcndnlar. 


Cpwvxd. 


Although  the  movemeuts  in  far  the  greater  number  of  cases 
were  merely  expirator>',  there  were  frequent  occurrences  of  a 
pendular  movement;  also  a  raising  of  the  body,  which  wasi 
alway.s  found  together  with  a  rising  pitch.  In  this  coDDCCtioa 
it  is  to  be  noted  that  Subject  I.  M.  found  the  tendency  to 
movement  stronger  upon  hearing  the  high  tones  than  the  low. 
F.  W.  also  said  that  there  wa.s  an  involuntary  twitching  of  the 
eyelids  upon  hearing  the  high  notes. 

The  movements  of  the  American  children  were  greater  in 
variety,  freer,  and  less  obviously  the  result  of  changes  in 
respiration. 

Tablb  LIII.  {*). 
Coneomitant  Movements  oftht  Atturieau  Children. 


Trochee. 
lAtubus. 
Dactyl. 
AnapaeBt. 


ttzpiTatory. 


Pcodolar. 


Upward. 


No<Minc  of 
head. 


Foot  aod 
band. 


Absence  of  movement  was  generally  corrtlaled  with  imper- 
fect grouping;  only  two  apparent  exceptions  were  noted  in  the 
total  number  of  readings  for  all  classes  and  grades. 

Adults,  when  pendular  movements  were  present,  frequently 
spoke  of  an  association  with  the  clock.     Bolton  notes  the  same 

fact. 

What  is  the  character  of  these  concomitant  movements? 
All,  except  those  directly  resulting  from  respiration,  are  un- 
necessary to  the  motor  rhythm,  and  more  emphatically  so  to  the 
sensory.  A  few.  such  as  the  pendular,  seem  to  be  due  to  asso- 
ciations with  external  objects  or  with  movements  of  the  body. 
One  fourth  grade  boy,  when  told  what  he  was  to  do.  was  re- 
minded of  the  movement  of  l>catiug  time.  Subject  W.  M.  found 
that  he  accompanied  the  auditory  rhythm  with  movements  of 
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the  muscles  of  the  throat,  and  that  during  the  course  of  the 
hour  the  throat  tired  noticeably. 

There  are  other  coucomliaut  movements  which  are  not  so 
readily  subsumed  under  the  principle  of  association.  They 
seem  rather  to  be  of  the  nature  of  diffiisive  movements  due  to 
excessive  excitation.      Lehmanu^  explains  them  thus: 

"Es  liegt  nun  einmal  in  der  Beschaffenheit  der  Nervensub- 
stanz  selbst,  dass  jede  hinlaenghch  starke  Reizung  eines  Sin- 
nesnerven  eine  Bewegung  hervornift,  die  sich  nach  deni  iibri- 
gen  Teilen  des  Nervensystems  furtpflauzt.  Diese  Fortpflanzuug, 
Irradiation,  kann  im  eiitwickelten  Bewusstseiii  durch  willkuer- 
hche  Hinrichtung  der  Aufnierksamkeit  gewohnlich  in  bes- 
timmter  Richtung  geleitet  werden;  ist  der  Reiz  aber  zu  stark, 
Oder  tritt  er  so  plotzHch  ein,  dass  die  Aufmerksamkeit  uicht 
sogleich  die  richtige  Richtung  einschlagen  katin,  so  wird  die 
Irradiation  wabrscheinlJch  nach  alien  Seiten  vorgehen.  Trifft 
die  Bewegung  dann  die  raotorischeti  Zentren,  so  ruft  sie  eiue 
verraehrte  Innervation  mithin  eine  Kontraktion  der  mil  dem 
betreffeuden  Zeutrum  verbuudenen  Muskulalur  hervor."  Are 
these  movements,  both  the  associative  and  the  diffused,  of  the 
nature  of  expressive  movements,  or  are  they  to  be  regarded  as 
means  by  which  a  difficult  activity  is  reinforced?  The  facts 
observed  would  bear  out  either  of  these  presumptions.  Oue 
first  grade  boy  failed  on  the  complex  forms,  returning  every 
time  to  a  primary  rhythm.  We  asked  him,  to  accompany  the 
spoken  rhythm  with  a  clapping  of  the  hands,  aud  he  succeeded 
in  producing  a  dactylic  rhythm  wiih  marked  lime  and  inten- 
sity differeniiatioiiis.  but  12  sec.  slower  than  the  reading  he  had 
previously  given.  F.  W.  moved  her  fingers  to  the  rhythm,  in 
order  to  place  the  accent  wheu  she  was  not  sure  of  it.  W.  M. 
says:  "  When  attention  began  to  flag  there  was  a  tendency  to 
keep  the  time  by  tiobbing  the  head."  I.  M  ,  very  rhythmical 
and  prone  to  accompany  all  sensory  rhythms  with  some  Ixxiily 
movement,  when  asked  to  inhibit  them  and  notice  the  e^cct  on 
the  rhythm,  found  that  the  rhythm  was  much  obscured;  but  he 
was  not  sure  whether  the  obscuration  arose  indirectly,  tlirough 
the  focusing  of  the  atteutiou  upon  the  inhibition  of  the  move- 
ments instead  of  upon  the  rhythm,  or  directly,  as  a  conse- 
quence of  their  inhibition.  On  another  day  he  reported:  "  I 
observed  a  sidewise  movement  of  the  head.  I  think  it  was  by 
this  equal  pendular  movement  that  1  judged  the  duration.  I 
also  observed  that  by  stopping  the  movement  the  rhythm 
disappears  more  than  ou  any  other  occasion."  (With  the  Disc 
employed  the  tones  were  all  of  equal  duration,  intensity  aud 


^Dte  Hauptgesetze  des  menachlichcn  GcfilihlslebeDS,  LrCtpzig,  iSya, 
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pitch;  thus  the  rhythm  was  entirely  subjective.)  Bolton's  sub- 
jects found  difficulty  in  maintaining  the  grouping  if  tbej 
re»itrained  these  movements. 

On  the  other  hand,  the  children  do  not  appear  voluntarily 
to  accompany  the  spoken  rhythm  with  movements  of  this 
nature  until  they  have  acquired  cun:>iderable  Cacility  ia  produc- 
ing the  rhythm. 

Miw  Smith*  makes  an  interesting  inference  with   regard  to 
the  concomitant  movements.     She  believes  that  the  reasoa  we 
have  come,  in  tinr  civilized  state,  to  pay  less  attention  to  the 
rhythm  and  more  to  the  content  in  operatic  music   is  that  we 
sit  and  listen,  and  do  not  move  with  the  rhythm.      She   tfatis 
makes  movement  the  primary  factor  in  rhythmical    perception. 
Meyer' also  believes  that  rhythm  can  be  directly  sensed  ouly 
through  bodily  movement.     Meumaun  (p.  261)   regards  the 
relative  importance  of  the  different   modalities  for   rhythmical 
perception  as  determined  by  their  relation  to  time  estimation. 
The  closer  their  conuection  to  time  estimation,  the   greater  is 
their  importance  for  rhythmical  perception.    The  most  import- 
ant in  that  case  are  the  auditory  sensations,  since  they*  are  almost 
exclusively  the  source  of  time  estimation.     The  movements, 
then,  are  much  less  important  fur  the  perception  of  rhythm, 
sitice  they  also  serve  us  in  estimating  spatial  relations;  and 
least  of  all  in  importance  are  the  visual 'sensations,  since  they 
have  little  connection  with  time  estimation.    But  the  weight  of 
evidence  from  the  facts  of  introspection  and  observation  does 
not  bear  Meumaun  out  in   this  respect.     Subjects  have  been 
fouud,  who,  while  unrhythmical,  were  able  to  estimate  time 
most  accurately.     Cf.  Miss  Smith.* 

Several  primary  teachers  were  questioned  as  to  how  the  chil- 
dren learned  new  songs.  The  answers  were  unanimous  that 
the  children  first  learned  the  tempo  by  the  beating  of  time  with 
hands  or  feet.  Wundt*  says:  "  Von  un.serer  Bewegung  her.  in 
der  wirdas  Rhythmische  am  friihesten  finden.  nenneii  wir  daber 
den  Rhythnms  iiberhaupt  eine  nach  genan  bestimmtem  Mass 
fortschreitende  Bewegung.  Abcr  in  der  Feiuheil,  mit  der  es 
die  Schritte  der  rhythmisclien  Bewegung  aufra.sst,  iibertriffl 
dann  unser  Ohr  weit  die  urspriiuglichen  Be^^-egungserapfin- 
dungen."  Buecher,' after  his  exhaustive  study  of  primitive 
music,  concluded:  "  Ohne  rhythmische  Korperbewegung 
kommt  der  Gesang  bei  diesen  Vcilkern  Iiberhaupt  nicht  vor.** 
In  the  primitive  dances,  as  well  as  those  of  children,  where  the 


»  Op.  at.,  p.  »97- 

'  BeitrXge  zar  deatschen  Hctrik,  '97. 

*Op.  cii.,  p.  289. 

*Graiidziige,  if,  p.  91. 

'  op.  cii.,  p.  44. 
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rhythm  of  the  dance,  the  clapping  of  hands,  are  combined  with 
rhythmic  sounds  from  an  instrument,  the  acoustic  rliytbm  can 
be  regarded  as  secondary  to  the  rhythmical  bodily  movements. 
There  is  also  an  apparent  priority  in  the  development  of  the 
different  rhythmical  movements.  The  clapping  of  bands  and 
stamping  of  feet  are  earlier  than  rhythmical  speech.  None  of 
the  American  boys  of  the  first  grade  could  succeed  in  produc- 
ing a  rhythm  more  complex  than  the  trochee.  Some  of  them 
failed  even  in  that.  Four  out  of  five  of  these  boys  were  pres- 
ent on  the  day  that  we  tested  them  on  ability  to  clap  the  same 
rhythms,  and  also  the  power  to  keep  a  given  tempo  in  march- 
ing. 

R.  cannot  keep  lime  in  marching,  although  he  claps  all  the  rhyllims 
SQCcessfully. 

E.,  colored,  ciarches  in  per/cct  time  ;  has  no  difficulty  in  clapping 
aor  of  the  rhythmical  forms. 

5".  Bucceeds  for  b  while  in  keeping  step,  then  misses  it;  succeed* 
with  trochaic  and  iambic,  hut  fails  completely  with  dactylic  and  ana- 
pKstic  forms. 

ft.  marches  in  perfect  time,  and  gives  all  the  forms  withoot  tlis 
Ica»t  hesitBDcy.  Thifi  is  in  strikiu^  contrast  with  his  inahility  togronp 
the  syllnbles  111  the  .same  rhythmical  order. 

Hancock,'  in  a  study  of  motor  ability,  tested  one  hundred 
and  sixty  chiMren  from  five  to  se\'en  years  of  age  on  ability  to 
beat  time.  They  were  all  successful  with  double  time;  treble 
and  quadruple  were  more  difficult;  but  all  save  fifteen  were 
successful;  in  beating  these.  As  not  more  than  two  mituites 
were  taken  for  each  test,  it  seems  reasonable  to  suppose  that 
with  ten  or  fifteen  minutes  of  careful  training  all  could  suc- 
ceed. Buecber' says:  "  Der  Bewegungsrhythmus  ist  also  die 
Ursache  des  rbythmischen  Verlaufs  der  Sprachlaute.  und  wir 
diirfeu  vorlaufig  annehmen  dass  Letztercrohne  Ersteren  raoglich 
ist."  Later,  Bticher  acknowledges  tbat  the  gap  between  rhyth- 
mical movements  and  rhytbmical  speech  is  too  wide  to  make 
it  probable  that  the  latter  was  derived  solely  and  directly  from 
the  former,  tie  therefore  presumes  that  rhythmic  speech  arose 
panly  as  an  imitation  of  the  regularly  recurring  noises  made 
by  industrial  implements  (p.  308).  It  is  difficult,  however,  to 
see  wherein  a  causal  connection  between  the  two  can  \ye  made 
out.  On  the  contrary,  it  seems  more  probable  that  llie  larger 
rhythmical  movements  precede  rhythmical  speech,  only  be- 
cause in  the  one  case  the  co-ordinations  are  grosser,  in  the 
other  finer  and  more  complicated.  The  rhythmical  nature  of 
both  resides  in  the  regularity  with  which  all  bodily  movemeuts 
tend  to  follow  one  another  in  a  healthy  organism. 

>  A  Preliminary  Study  of  Motor  Ability,  P(d.  Stm.,  Ill,  p.  18. 
*Op.cit.,  p.  55- 
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The  presence  of  rhythmical  movement  does  not,  as  Mea- 
mann  has  pointed  out,  warrant  the  presumption  thai  the 
rhythm  as  such  is  perceived;  while  motor  rhs-thm  is  pbysiokigi- 
caily  cundi tinned,  its  perception  would  iov-olv-e  other  and 
conscious  elements. 

Ewald  Guds  an  anatomical  basis  for  the  close  conaectioo  of 
audiiory  and  muwular  rhythm  in  the  two  functions  of  the 
labyhnth;  hearing,  and  the  keeping  of  the  muscles  of  the  body 
in  tone.' 

§  3.    The  Rhythmical  and  Unrhvthmicai,  Subjects. 

It  is  common  to  separate  all  persons  into  two  classes,  the 
rhythmical  and  the  unrhythmical.  Such  a  clear  cut  division  is 
not  warranted  by  the  experimental  facts.  Numerons  degrees 
in  the  perfection  of  the  motor  rhythm  ha\*e  been  shown,  as 
well  as  indications  that  there  are  the  same  gradations  in  the 
perception  of  rhythm;  from  that  of  a  young  child,  who  does 
not  perceive  rhythm  except  as  a  series  of  movements  and  these 
loosely  connected,  to  the  older  children,  whose  perceptions 
were  very  complex,  involving  not  only  numerous  bodily 
rhythms,  but  auditory  and  affective  rhythms  as  well,  all  fusing 
to  a  total  perception;  an  unitary  tuipresston  arising  from  the 
manifold  of  sensation. 

The  Unrhythmical  Suh;rct.  Perception  of  rhythm  may  fail 
because  of  aphysiological  defect,  andttory  or  moTor,  or  due  to  im- 
perfect connection  of  the  auditorj*  and  motor  centers;  or  it  may  be 
psycholugicully  couditioued.  Au  inability  to  control  the  atten- 
tion, or  to  compare  sound  with  sound  or  movement  with  mot'e- 
ment.  might  cause  failure  iu  perception  of  rfaythm.  Still,  this 
does  not  seem  to  exhaust  the  possibilities  by  which  failure  to 
perceive  rhythm  may  arise.  Two  boys  of  the  upper  grade,  one 
German,  the  other  American,  were  decidedly  unrhythmical. 
By  this  we  do  not  mean  that  they  were  totally  unable  to  per- 
ceive rhythm,  but  that  the  forms  which  they  produced  lacked 
the  nnitar)'  character  and  the  completeness  of  those  produced 
by  others.  Yet  they  were  characterized  by  their  respective 
teachers  with  the  phrases  "  denkgrundlich  "  and  "reasons 
ever>-thing  out."  Clearly  in  this  case  perception  of  rhythm 
was  not  a  function  of  general  intelligence.  When.  howe\-er, 
we  consider  the  direction  of  attention  which  has  been  found 
necessar>',  in  order  that  the  subjective  rhythm  may  arise,  it 
becomes  possible  to  explain  these  cases.  In  the  subjective 
grouping,  there  is  always  a  surrender  of  the  attention  to  the 
series  of  sounds  not  as  separate  but  as  successive.     With  thi 
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^  KwftM  :     UntersachnnjEen  uber  da»  Eadorgan  dcr  Nerrns  octartu: 
WtesbodcD,  '92.     Quotcii  by  Mcuutauu,  p.  361. 
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boys,  it  is  probable  that  the  attention  was  not  directed  upon 
the  succession  of  sensations  but  upon  the  reason  for  the  ex- 
periment. Such  a  critical,  analytical  state  of  mind  was 
destructive  of  the  rliythm. 

At  the  present  time  we  are  testing  s  stiideut  who  shows  certain  ab* 
■Tormalities  in  the  perception  of  sensory  Hml  motor  rhythm.  The  ex- 
periuienis  are  not  couipleled.  They  arc(l)ft  teat  of  the  subject's 
pcTceptioQ  of  the  series  of  auditory  rhythms  (the  same  at  given  to  the 
normal  subjects),  upon  which  he  reports;  1,2)  a  test  of  ability  to  tap 
certain  required  forms,  the  iuteiistty  and  duration  of  which  are  regia- 
tered  by  nicans  of  a  transmit titiK  tambour  upon  the  kymograph  drum; 
(3}  a  Combiuatiou  of  the  lirst  and  neconil  tests.  The  suliject  reacts  to 
the  auditory  sensations  as  they  arc  kivch.  The  reaction  in  this  case 
is  registered  upon  the  drum  (or  comparison  with  the  objective  rhythm 
f^ven  by  the  riisc, 

§  4.     How  DOES  Perception  of  Rhythm  differ  from  any 
OTHF.R  Perception  of  Successive  Stimuli? 

I.  It  appears  to  be  a  phenomeuou  characteristic  of  bnt  two 
modalities,  audition  and  movement,  2.  The  sensations  miist 
follow  one  another  regularly  and  within  certain  time  limits,  the 
upper  of  which,  .1  sec.,  is  the  average  rhythm  of  the  cortical 
cells.'  The  lower  time  limit  for  perception  of  rhythmic  suc- 
cession, I  sec,  is  near  the  lower  limit  of  the  organic  rhythms: 
and  the  most  favorable  rate,  between  .3  and  .6 sec.,  corresponds 
to  the  natural  rate  of  certain  bodily  rhythms.'  These  organic 
rhythms  cannot  be  regarded  as  sources  of  the  perception  of 
rhythm;  they  do,  however,  make  a  fusion  of  the  attention  and 
organic  rhythm,  characteristic  of  the  rhythmical  perception, 
possible.  3.  We  compare  the  sensations  in  the  series  as  to 
stress.  Stress  may  be  objectively  brought  about  by  temporal, 
intensive  or  qualitative  changes, — in  short  by  any  change 
which  marks  or  differentiates  one  memlwr  of  the  series  from 
another.  We  judge  of  stress  by  tlie  claim  that  it  makes  upon 
the  attention.  It  may  be  subjectively  brought  about  by  a  regu- 
larly recurring  increase  of  attention.  4.  For  a  comparison  of 
two  or  more  members  of  a  series,  it  is  necessary  that  they 
fall  within  the  bounds  of  immediate  time  perception.  One 
group  corresponds  to  one  pulse  of  attention,  and  the  regularity 
of  the  subjective  rhythm  is  due  to  the  regularity  with  which 
the  pulses  of  attention  succeed  one  another.  When  several 
groups  can  be  reproduced  as  a  whole,  they  may  be  .said  to  fall 
within  the  limits  of  immediate  time  perceptinn.  5.  The  peculiar 
effectiveness  of  rhythmical  perceptions  arises  from  their  ten- 
dency to  set  up  sympathetic  vibrations  over  the  whole  body, 

1  Text  Book  of  Physiology,  edited  by  E.  A.  Schaefer,  1900.  Vol.  II,  p. 
708. 
"  Ofi.  ctt.t  p.  2690. 
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more  especially  from  their  retuforcemeut  by  organic  sensatrons.^ 
These  sensations  of  like  phases  from  the  different  modalities  fuse 
to  a  total  perception.     The  alternation  of  these  perceptions  we 
term  a  rhythmical  perception.  A  perception  of  rhythm,  then,  is 
never  a  perception  of  successive  sensations,  but  a  perception  of 
successive  perceptions,  each  of  which  arises  from   a   fusion  or 
summation  of  sensations  coming' from  different  sense  continua, 
but  whose  vibration  times  have  like  phases.    6    Because  of  the 
organic  rhythms,   the  perception  of  rhythm  is    regarded   as 
peculiarly  .subjective.     We  are  ordinarily  accustomed   to  refer 
a  complex  of  sensations  to  an  external  object;  but  with  rhythm 
the  sympathetic  bodily  vibrations  cause  u.s  to  regard  it  as  more 
subjective.     7.  The  unitary  character  of  a  rhythmical  group  is 
dependent  upon  its  unity  for  perception.     This  is  dependent 
upou  a  subordination  among  the  parts.     The  greater  the  unity 
for  perception,  the  greater  is  the  effectiveness  for  reproduction. 
Cf.    Hocffdiug:'    "The  more  gradations,  the  more  definitely 
stamped  features  and  relations  a  nicutal  stale  exhibits,  the  bet- 
ter it  cau  be  recalled  to  memory."  8.  The  limit  of  the  possible 
number  of  separate  elements  iu  a  group  is  determined  by  the 
limitations  of  the  intensive  sensible  discrimination.     9    Intro- 
spection does  not  warrant  the   position   of  two   hypothetical 
forces,  one  directed  forward,  the  other  backward;  or  the  pres- 
ence of  alternate  feelings  of  strain  and  relief.     What  we  do 
find  by  iutrobpectioa  is  a  constant  forward  direction  of  the  at- 
tention.    The  apparent  discoutiuuity  in  a  rhythmic  scries  is 
conditioned  by  the  discontinuity  iu  the  successive  acts  of  atten- 
tion.    The  normal  span  of  an  attention  wave  varies  with   the 
unity  and  continuity  of  the  object  of  perception.     "  Er  steigert 
sich  mit  zunehraendem  Sinn."  "  Continua  haben  etn  grbs-seres 
Aufmcrksamkcitsfeld  als  Discontinua."    The  attention  rhythm 
was  well  characterized  by  a  subject  of  Zeitler  in  an  investiga- 
tion of  the  range  of  attention.*     "  Er  konnte  auch  Intcrx'alle, 
Hebuugen   und    Scukungen   der   Aufmerksauikeitswelle  con- 
statiren.    Die  Aufmetk.samkeit  '  hupflc'  nach  seinen  Angaben 
iiher  die  dominirenden  Buchstaben  in  Complexe,  auf  letzteren 
langer  haftend,  als  auf  deu  unbetonten  Strecken.  Bti  grosseren 
Zeiten  gleitct  die  Aufmerksamkeit  ruhig  iiber  die  Reiheufolge 
der  Elenuiite  binweg."     Rhythmical  grouping  may  then  be 
compared  tu  a  succession  of  waves,    (a)  The  single  group  cor- 
responds to  one  wave — an  immediate  act  of  attention.   (*)  The 
parts  of  a  group  correspond  to  different  points  in  a  wave;   the 
accented  tone  being  on  the  crest,     (t)  The  pause  is  the  zero 


'Outline*  of  Psy.,  Eng.  Treas..  p.  241. 
'Tachistoskopiftche  X'eraache  iioer  da 
408. 
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point  in  the  advancing  wave.  It  is  the  time  when,  in  the 
change  of  attention,  "  wir  nichts  in  uns  vorfinden,"  as  Eber- 
hardt'  expresses  it.  lo.  An  analytical  altt-ntion  is  destructive 
of  rhythmical  perception;  the  function  of  attention  in  the  per- 
ception of  rhythms  is  synthetical,  ii.  If  the  single  inipre.s- 
sions  are  separated  by  a  greater  span  than  that  covered  by  one 
wave  of  attention,  each  impression  stands  alone;  under  regular 
conditions  in  this  case  primary  rhythm  arises.  If  the  rate  15 
too  rapid,  then  there  is  no  perception  of  rhythm.  There  is  only 
a  regular  rising  and  falling  in  the  intensity  of  what  approxi- 
mates a  continuous  sound.  Bolton  believes  that  this  is  because 
the  rate  is  too  rapid  to  find  muscular  expression.  It  is  much 
more  probable  that  perception  of  rh}  thm  fails  because  the  rate 
exceeds  the  upper  limit  of  the  cortical  rhythm. 

§  5.    Thk  Influrnch  of  an  Accompanimknt  upon  Tempo. 

The  question  of  the  influence  of  an  accompaniment  upon  the 
tempo  of  the  rhythm  has  been  directly  studied  by  Eberhardt 
(here  the  accompaniment  was  instrumental),  indirectly  by 
Miss  Smith  in  her  experiment  as  to  the  effect  of  rhythm  upon 
work, — the  metronome  gave  the  time  in  this  case. — and  by 
Buecher.  The  latter,  in  his  Rhythmus  und  Arbeit,  has  given 
a  wealth  of  illu-strative  material  derived  from  anthropological 
sources.  He  instances  not  only  cases  in  which  rhythra  of 
movement  is  accompanied  by  song  or  instrument,  but  also 
cases  in  which  individuals  accompany  each  other.  The  present 
results  hhow  only  the  influence  upon  the  time  when  iudividuals 
accompany  each  other. 

Chorus  reading.  In  the  first  experiment,  immediately  after 
the  individual  readings,  the  five  members  of  each  section  were 
asked  to  give  the  different  rhythtuical  forms  iu  chorus. 

In  general,  the  time  of  chorus  reading  is  longer  than  the 
average  for  the  individual  reading;  hut  there  are  numerous  ex- 
ceptions, especially  in  the  case  of  ihe  German  children,  whose 
results  at  fir.st  seemed  very  irregular. 

An  accompaniment  appears  to  have  two  funclir-ns:  (a)  regu- 
lative, and  {b)  excitatory.  Reguiaiive:  when  an  accompani- 
ment sen'es  as  a  regulator  it  may  either  decrease  or  increase 
the  normal  rate.  The  rate  of  spetd  will  be  increased  when  the 
standard  or  leader  has  a  rate  exceeding  that  of  the  separate  in- 
dividuals. It  will  be  decreased  when  the  individuals  are  rela- 
tively independent  of  the  leader,  1.  e.,  when  several  could 
equally  well  lead.  Iu  other  words,  the  rate  is  decreased  in  pro- 
pt.>rtiun  to  the  uncertainly  or  irregularity  of  the  standard.  The 
tone  of  the  leader,  like  the  beat  of  a  metronome,  sets  the  pace, 

^  Op.  Hi.,  p.  106. 
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Table  LIV  (b). 
Chorus.    Girts.    American. 


Trochee. 

Iambus. 

Dactyl. 

AnapxBt. 

Av. 

Cho. 

Av. 

Cbo. 

Av. 

Cho. 

Av. 

Cho. 

23-1 

•18.16 

22.3 

"20.1 

22.4 

•17.    1 

22. 

•18.    1 

I. 

18.7 

19. 

17-5 

17. 

16.7 

^7- 

20. 

18. 

19.4 

18. 

19.9 

18., 

18.6 

29. 

19. 1 

19. 

17.9 

18. 

21.2 

21. 

16.9 

18.5 

17.2 

19. 

21. 

18. 

20.4 

21. 

17. 1 

19.    J 

17.8 

18.5J 

20.02 

20.6 

18.3 

19-2 

M.V. 

18.23 

M.V. 

19.4 

M.V. 

20.1 

M.V. 

18.7 

1.76 

M.V. 
■32 

1.22 

M.V. 

1.52 

1.76 

M.V. 

3-5 

1.24 

M.V. 
■44 

23.1 

26. 

19.7 

24-5 

19-3 

21. 

21.3 

•21. 

IV. 

19-5 

ti8. 

20.7 

19.2 

18.5 

:i8. 

16.5 

ti6. 

H 

16.9 

17- 

175 

19. 

15-2 

tl4.2 

14-6 

16. 

14.6 

18. 

16.05 

17-5 

13-7 

^^ 

13  ■« 

:i3- 

15-8 

16. 

17-5 

I7^5 

13-3 

16. 

I4-I 

15- 

17.9 

18.23 

16. 

M.V. 

19. 

M.V. 

19.5 

M.V. 

16.8 

M.V. 

16.2 

3.24 

M.V. 
2.6 

I -31 

M.V. 

1.96 

2.3 

M.V. 
2.1 

2.61 

M.V. 

1-3 

18.8 

21. 

18.8 

19. 

16.5 

ti7- 

15-5 

19. 

VII. 

19. 1 

20. 

16.8 

19-5 

16. 1 

18.5 

151 

17.6 

18.4 

18.5 

18.3 

19. 

15-7 

19. 

16. 

H- 

«I9- 

:i8. 

17-5 

^z-5 

15-5 

17- 

M-3 

16. 

17-3 

18. 

17-5 

18. 

16. 

ti52 

152 

17-5 

18.5 

17.8 

15-2 

M.V. 

19. 1 

M.V. 

18.6 

M.V. 

17-3 

M.V. 

17.4 

•74 

M.V. 

i-i 

.6a 

M.V. 
.68 

•24 

M.V. 
I.I 

.42 

M.V. 

•74 

t Times  of  all  individaala  Quasually  tons. 
Here  Marjorie  and  Annie  have  mnch  quicker  time  than  others.    Shows  more 
In  chorus. 

1  There  Is  a  lengrthening  of  averaice  time  which  brings  about  incongruity  quite 
aa  much  as  the  shortening  of  the  chorus  time. 

live.  It  holds  the  cotnpauy  to  the  same  time  and  calls  for  an 
equal  expenditure  of  energy  from  each  of  the  workers.  Though 
he  gives  us  no  data*  as  to  the  comparative  times,  we  should 
probably  find  it  slower  than  the  individual  times.  The  work 
for  each  individual  is  in  this  case  increased;  he  must  not  only 
attend  to  his  own,  but  also  to  his  companions'  tempo. 


^Buecher  does  not  appear  to  recognize  the  fact  that  the  use  of  an 
accompaniment  may  bring  about  a  retardation  of  the  normal  rate. 
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TABI.K  LIV  id). 
Chorus.     Girls.     German. 


Trochee. 

Iambus. 

Dactyl. 

AnapKst. 

At. 

Cho. 

A*. 

Cho. 

Av. 

Cbo.    1 

Av. 

Cho. 

27.26 

32-7 
30.8 

33- 
35- 
30- 

30-3 
31-7 
39.6 

33- 
39- 
32- 

27-3 
29-3 
36.3 

$26. 

33- 
I25. 

30.66 

30. 

30. 

34- 
31-2 
$27. 

I. 
Class. 

M.V. 

32-7 
M.V. 

30-5 
M.V. 

34.66 
M.V. 

27.6 
M.V. 

28. 

M.V. 

30.23 

M.V. 

30-7 
M.V. 

2. 

1-7 

0.73 

2.8 

I.I 

3-33 

0.29 

2-5 

23-52 

21.4 

21.2 

24. 

:i9- 
:i9- 

19-84 

20.7 

21. 

30. 
ti6. 

:i7-4 

19-3 
16.9 

17- 

19. 

:i3-6 

ti4- 

19-53 
17.14 
17.6 

21. 

tl6.2 

ti3- 

IV. 
Class. 

21.7 

M.V. 

0.54 

20-6 

M.V. 

3.2 

20.51 
M.V. 

0-45 

17.8 

M.V- 
1.46 

17.7 
M.V. 
1.03 

15-5 

M.V. 

2-3 

18-09 

M.V. 
0.96 

16.7 

M.V. 

2.8 

30.96 
18.76 
19-5 

Ji7- 

:i7- 

ti9- 

20.62 

18.7 

18.3 

ti6. 

:i7-5 
:i6- 

17-36 
15-6 

ti7- 

17.2 
ti6. 

16.6 

15-5 
159 

til- 
16. 

17- 

vn. 

Class. 

19.74 

M.V. 

0.81 

17.6 
M.V. 
0.86 

19.2 
M.V. 
0.94 

16.5 

M.V. 
0.66 

16.6S 
M.V. 

0.72 

16.7 

M.V. 

0.5 

16. 
M.V. 

0.4 

14-66 

M.V. 

2.44 

was  slower  than  her  own  it  was  faster  than  the  natural  time  of 
the  other  individuals  in  the  chorus.  The  results  which  Miss 
Smith^  gives  for  work  to  the  accompaniment  of  the  metronome 
would  fall  under  this  head.  The  standard  in  this  case  had  ab- 
solute regularity  and  stability,  and  served  as  a  director  of  the 
attention;  thus  the  majority  of  the  subjects  were  enabled  to 
accomplish  more  than  when  working  alone  although,  as  Miss 
Smith  further  remarks,  the  quality  of  the  work  suffered.  The 
majority  of  the  subjects  preferred  also  that  the  metronome 
should  give  a  time  somewhat  faster  than  their  normal,  rather 
than  slower. 

When  a  rhythmical  accompaniment  of  constant  tempo  is  em- 


1  Op.  cit.,  pp.  82,  94,  284,  280. 
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ployed  to  regnlatc  a  prolonged  activity,  the  result  is  tlia! 
total  time  taken  is  less  than  it  would  bax'e  been  bad  the  actii 
been  unaccompanied.  This  case  naturally  did  not  arise  in 
experiment  as  given  here.  But  Buecher  appears  to  regard  it 
typical  of  the  affect  of  the  employment  of  an  accompaninie 
A  quicker  tempo,  as  he  believes,  results  even  when  the  accu 
paniment  possesses  no  more  regularity  than  that  giv^en  by  a1 
low  worker.  "  Der  Einzelne  lasst  die  Handc  sinken  oder  •» 
langsatnt  das  Tempo  der  Bewegungen,  wenn  er  mtide  wi; 
Die  gemeinsame  Arbeit  regt  zum  Welteifer  an."*  It 
doubtful  whether  the  rhythmical  accompaniment  would  in  so 
a  case  act  as  an  excitant;  and,  if  regulative  in  function,  whett 
the  irregular  accompaniment  would  not  really  result  in 
slower  tempo  even  though  to  the  casual  observer  there  mig 
be  an  appareut  increase  in  rate. 

Eberhardt*  concludes  that  an  accompaniment  shortens  H 
time,  although  his  subjects  were  inclined  to  judge  the  rhythi 
unaccompanied  as  more  rapid.  The  tltusioo  follows  uaturaU 
from  the  same  cause  as  the  shortened  time.  It  is  first  to  t 
noted  that  the  standard  in  Eberhardt's  experiment  possesse 
the  requisite  regularity  and  constancy.  The  attention  wa 
directed  upon  the  tones  of  the  accompaniment;  and  the  nius 
cian  in  place  of  making  a  series  of  time  judgments  attende 
only  to  the  tones  of  the  accompaniment  as  they  succeeded  on 
another.  Eberhardt's  explanation  is  that ' '  der  Musiker  spieli  ei 
Musikstiick  mit  der  Ge*ichwindigkeit  bei  welcher  die  Gefuhli 
wirkung,  welche  er  erwartet.  sicli  am  deutlichsteu  einstellt;  s 
ihr  hat  er  einen  Massstab  fiir  die  Geschwindigkeit."  Now 
he  plays  with  an  accompaniment,  the  feeling  rises  more  quickl) 
and  thus  less  lime  is  taken  for  the  production  of  the  piece.  Th 
time  taken  for  playing  the  same  piece  upon  a  silent  piano  i 
still  greater  than  that  taken  to  play  without  an  accou 
paniment.  This  Eberhardt  explains  as  tlie  result  of  the  greate 
psychological  activity  involved  and  the  retardation  in  th 
arousal  of  the  feelings,  in  terms  of  which  the  player  judges  th 
rate  of  succession.  But  these  iustauces  seem  rather  to  be  ea 
amples  of  the  increased  difficulty  in  the  estimation  of  tim 
when  the  number  of  criteria,  in  terms  of  which  a  judgment  j 
made,  is  decreased.  The  J'ewir  the  criteria  and  the  less  thei 
constancy,  the  mote  dijffiaili  is  the  estimation  of  time  and 
slower  the  rate  of  succession. 

fi!\ Excitatory.     The  chorus  reading  in  this  case  was  all 
faster  than  the  average  time  of  the  individuals.     When  all  dil 
ficulty  in  the  production  of  the  rhythms  had  disappeared,  th 

'  Ofi.  a/.,  p.  31. 
*  Ofi.  eit.,  p.  149. 
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children  acted  as  a  spur  to  each  other  in  their  readinjf.  This 
was  true  of  the  Gemian  girls  of  the  fourth  grade  as  well  as 
of  the  American  classes  upou  occasion.  The  manner  of  read- 
ing was  very  different  from  that  found  in  the  first  instance. 
The  rhythm  grew  more  rapid  as  they  proceeded;  there  were 
also  evident  signs  of  exlretue  pleasure,  and  a  noticea!)le  ten- 
dency to  accompany  the  rhythms  with  various  movements  of 
hands,  feet,  etc.  It  seemed  to  partake  more  of  the  nature  of 
the  rhythmical  exercises  of  the  primitive  peoples.  Buecher 
cites  numerous  cases  of  'Arbeit  in  Wechseltakt '  in  which 
rhythm  has  this  function.  Here,  he  finds  that  the  .social  feel- 
ings, desire  to  outdo  one  another,  etc.,  predominate  in  contrast 
with  "Arbeit  in  Gleichtakt  '  in  which  the  regulative  function 
was  moat  prominent.  In  tliese  in-stances.  in  which  rhythm  is 
an  excitant,  the  activity  has  become  automatic  and  the  atten- 
tion can  be  freely  directed  to  the  pleasurable  accompaniment. 

Chapter  IV.    Thb  Nature  of  Rhythm. 

The  generally  accepted  definitions  of  rhythm  empha.size  the 
affective  side.  Wundt'  defines  it  as  a  complex  feeling  which 
can  under  certain  conditions  pass  over  into  an  emotion.  "  When 
the  feelings  produced  by  rhythmical  impressions  become  more 
intense,  as  is  usually  the  case,  especially  when  the  rhythm  is 
connected  with  sensational  contents  that  arouse  the  feeling,s 
greatly,  they  become  in  fact  emotions. ''  In  this  feeling  com- 
plex Wundt  distinguishes  two  factors,  (a)  partial  feelings,  and 
(_&)  the  unitary  total  feeling  which  is  a  resultant  of  the  manner 
of  connection  of  partial  feelings.  "  These  partial  feelings  are 
here  the  feelings  of  strained  and  fulfilled  expectation  which  in 
their  regular  alternation  constitute  the  rhythmical  time  ideas 
themselves,"'  These  feelings  mediate  the  grouping  of  what 
would  otherwi.se  be  only  a  series  of  disconnected  impressions. 
The  feeling  of  strain  or  rising  expectation  (both  terms  have 
been  nsed)  fills  the  inlen-al  between  two  successive  auditory  or 
tactual  impressions;  the  feeling  of  fulfilled  expectation  or  satis- 
faction marks  the  completion  of  the  interval.  Thus  rhythm 
owes  its  integral  nature  and  e.s.sential  character  to  the  inter- 
play of  these  two  opposed  feelings. 

Kberhardt*  criticised  Wundt  on  the  ground  that  introspection 
did  not  reveal  the  presence  of  these  two  feelings.  In  place  of 
fulfilled  expectation  he  found  only  an  absolute  emptiness  of 
content  ("  Bewusstseinaleere).  He  also  objected  to  the  term 
''  rising  "  expectation;  it  is  not  happily  chosen,  since  expecta- 

'  Outline*,  Eng.  Trans.,  p.  169. 
•Oulliaes,  Eng.  Trans.,  p.  167. 
*Ofi.  ciL,  p.  106. 
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tian,  in  its  usual  sif^iGcation.  is  directed  npoo  an  object  6q1 
there  is  no  >uch  direction  in  the  case  of  rbythm.  If  expectatioa 
is  oaed  to  connote  a  feelitiK  resulting  from  the  complex  Dade 
up  of  seusations  of  strain  and  centrally  excited  ^iensstions.  then 
the  distinction  between  expectation  and  strained  attention  is 
broken  down.  He  would  therefure  :!)ubstitute  a  "  feeling  of  at- 
tention "  for  the  Wundtiau  term  "  rising  expectatioo."  '*  Die 
Qnalitatsungleichheit  wurde  dann  darin  hesteben  dass  einmal 
ein  Gefuhl  der  Leere,  wenn  der  Ausdruck  gestatret  ist.  das  an- 
dere  Mai  das  Gefuhl  einer  bis  zu  gewisser  Spannung  zuneh- 
mender  Aufmerksanikeit  vorhanden  ist. "  In  addition,  under 
certain  circumstances,  a  weak  feeling  of  activity  and  of  pleas- 
antness may  be  found:  but  to  these  feelings  Hberhardt  would 
ascribe  a  very  minor  part.* 

We  must  take  exception   to  the  tenninolog>-  of  Hberhardt; 
what  he  has  really  done  is  to  make  attention  mediate    the  sen- 
sation.    The  feeling  of  emptiness  is  nothing  but  the   period  of 
inattention  between  the  successive  waves  of  attention.      WTiy. 
then,  is  it  necessary  to  adopt  a  questionable  terminology  to  ex- 
prei^s  undoubted  facts  of  introspection  ?     It  was,  probably,  in 
order  to  give  an  explanation  for  what  Eberhardt  considered 
qualitatively  unlike  experiences,  by  the  introduction  of  two 
qualitatively  different   feelings.     But  this  is  unoecessary;  for 
the  changing  sensations  give  a  sufficient  explanation  for  what* 
ever  qualitative  differerences  introspection  may  find  in  the  per- 
ception of  rhythm.  Moreover.  "  feeling  of  attention  '  is  scarcely 
a  legitimate  use  of  the  term.    Had  Eberhardt  omitted  the  term 
'  feeling  '  he  would  have  given  a  satisfactory  explanation  of  the 
facts  of  rhythm  as  introspection  reveals  them. 

Ettlinger  objects  to  Wundt's  use  of  "  strained  and   fulGIled, 
expectation."  (i)  hecatise  the  changing  strain  sensations  are' 
from  their  great  variability  an  unsuitable  basis  for  the  "  ein- 
heitlichen  Gefiihlsverlanf."     (2)  The  "feeling  of  fulfillment" 
would  not  sink  as  suddenly  as  is  demanded  by  the  terms  of  the 
theory.     (3)  The  pauses  might  just  as  well  be  awaited  zs  the 
sounds.     For  these  feelings  Ettlinger  substitutes  two  forces,  M,\ 
positi\'e.  which  presses  forward,  and  a  negative,  which  opposes 
the  action  of  the  first.'     "  tn  der  Isolirtheit  und  kurzeu  Nach- 
driicklichkcit  der  einw;lneu  Schlage;  da  diese  nun  aber  ancfa 
dieTragerdes  zeitlichen  Znsammenhanges  sind,  ....  bilden 
sie  die  Ansatzpnnkte  beider  Krafte. "  When  we  attempt  to  find] 
adequate  psychological  terms  for  these  two  forces,  it  appears 
that  Ettlinger  has  only  thrown  the  familiar  facts  of  the  oscilla- 
tion of  attention  into  figurative  language;  what  we  really  have 


^Oh.Ht.,  p.  106. 
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is  an  explanation  in  terms  of  attention.  The  positive  force, 
'  fortschreiteude  Tendeuz.'  is  nothing  more  than  a  direction 
of  the  firtentinii  forward.  As  Groos'  says:  "  Die  vorwartstrei- 
betide  Kraft  aller  rhythmischen  WiedcrhoUingen.  besonders 
der  mtisikalischen  uiid  pi")etisclien  Rhyihnien.  dieses  unwieder- 
slehliche  VVeiterdrangen  dem  wir  tins  so  wlllig  hingeJjen,  ist 
Nichts  anderes  als  die  immer  auls  Koniinende  gespannte  Auf- 
merksanikeit. "  And  the  phenomena  which  Ettlinger  explains 
by  the  action  of  tlie  second  force  are  nothing  other  than  the 
objective  and  subjective  stresses,  which  those  sensations  or 
perceptions  receive  which  become  the  focus  of  attention. 

Other  objections  might  be  urged  against  the  Wundtian  defi- 
nition, (i)  KxiJectation  could  play  no  part  Iictwecn  suc- 
cessive "impres-sions  whicli  follow  each  other  at  a,  rate  which 
would  give  rise  to  a  perception  of  rhythm.  This  objection  was 
raised  by  Kiilpe*  to  the  hypothesis  that  expectation  and  sur- 
prise mediate  tlie  estimation  of  short  time  intervals.  The  same 
objection  applies  here.  (2)  If  expectation  mediated  the  group- 
ing, it  would  be  hard  to  explain  the  di.stinctton  between  the 
temporal  character  of  the  grouping  produced  by  the  younger 
and  Ihe  older  children;  it  would  be  the  reverse  of  what  it  is,  for 
the  incapacity  of  children  to  sustain  a  long  sii.spense  would 
make  the  rhythm  more  rapid  for  the  younger  than  for  the 
older.  As  a  matter  of  fact,  the  times  of  the  younger  are  much 
slower,  the  intervals  longer.  {3)  We  .should  also  expect,  if  ex- 
pectation played  any  part,  that  the  iambus  and  anapaest  would 
be  shorter  than  the  trochee  and  dactyl  But  the  opposite  is 
true.  (4)  The  breathing  curve  does  not  show  the  character- 
istics of  an  expectation  curve.  "Bei  der  Erwartung,  beson- 
ders wenn  diese  als  '  gespaunte'  Erwartung  hervortretend  ist, 
wird  eine  Ivrhohung  der  willkurlichon  Innervation  nebst 
einem  Spasmus  der  organlschen  Muskeln  w^ahrgenomracn  " 
(I^ehmann).' 

The  only  other  recent  attempt  to  define  rhythm  has  Iweu 
that  of  Mi.ss  Smith*  who  in  the  main  follows  Meumann  and 
Wnndt.  She  defines  it  as  an  emotion.  "  desscn  motorischen 
(und  daniit  zum  Theil  auch  die  vasomotorischen)  Aeusserun- 
gen  und  Entladungen  sich  nicht  vollkonnnen  fiei  ergeben  kon- 
nen,  wie  beim  gewdhnlichen  Affeciverlauf,  sondern  dessen 
Ausdrucksbewegnngen  nacb  eineni  bestimmten  Schema  zeit- 
lich  und  inlensiv  geregelt  sind. "  While  this  definition  does 
not  add  anything  that  was  not  implicit  in  the  Wundtian  defi- 

>Die  Spiele  der  MetiBchen,  Jena,  1899,  p.  183. 

*Op.  at,,  p.  405. 

*Die  HauplgesetKe  dtn  nienschlichen  Gefllhlslebens,  Leipzig,  1893,  p. 

3"- 
*  Ofi.  cit.,  p.  291. 
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nition,  it  iguores  the  perceptual  elemeuts,  which  Wundt  does 
not.  Miss  Smith  goes  so  far  as  to  declare  that  rhythm  disap- 
pears when  the  affective  tone  bec<jmes  unpleasant.* 

No  explanation  which  makes  the  aflfeciive  elements  fnnda- 
mental  to  rhythm  can  be  satisfactory,  (i)  Introspection  shows 
that  rhythmical  grouping  can  occur  in  a  perfectly  indifferent 
conscious  state.  This  was  noted  by  the  subjects  of  Bctlton  and 
Smith  as  well  as  by  our  own.  (2)  Feelings  become  blunted 
by  repetition.  If  then,  rhythm  originates  in  the  partial  feelings, 
which  Wundt  makes  intermediaries  in  each  and  every  group, 
wc  should  expect  a  gradual  weakening  of  the  affective  tone  of 
rhythm  with  prolongation  of  rhythm:  but  this  is  not  true.  As 
a  rule,  the  affective  lone  generally  increases  for  a  considerable 
length  of  time,  especially  when  organic  co-vibrations  are  set  up. 
(3)  The  fteling,  when  present,  does  not  consist  of  a  series  of 
contrasted  feelings,  such  as  any  theory  which  makes  feeling 
the  intermediary  of  grouping  must  prestune;  on  the  contrary  it 
runs  a  comparatively  unbroken  course  of  either  gradually  in- 
creasing pleasantness  or,  when  reversed,  of  gradually  decreas- 
ing pleasantness.  The  contrast  brought  out  in  grouping  is 
ideational  in  source.  (4)  No  explanation  of  rhythm  which 
goes  out  from  the  feeling  side  can  snccessfully  explain  the 
limitations  which  all  groupings  show  (the  limitations  to  the 
two  and  three  grouping  and  their  compounds).  (5)  The 
gradual  growth  of  rhythmical  ability  and  ihytboiical  percep^^ 
tion  can  be  accouuted  for  only  on  the  grounds  of  its  percept 
nature.  (6)  The  characteristics  of  the  affective  curve  are 
present  in  the  rhythmic  curve  taken  by  the  pneumograph. 
The  curve,  as  has  beeu  shown,  is  that  characteristic  of  an  at- 
tentive stale.  (7)  Furthermore,  all  the  phenomena  of  rhythm 
can  be  explained  by  the  facts  of  perception. 

Hoiv  then  are  we  to  account  for  the  presence  of  feeling  ?  For 
it  is  not  to  be  denied  that  feeling  is  often  an  accompaniment  of 
rhythmical  perception.  In  this  connection,  the  data  which 
were  given  by  the  adult  subjects,  as  to  the  affective  tone  of  the 
rhythms  given  by  the  different  discs,  are  interesting. 

1"  Weon  (Jas  fltluhl.  welches  durch  tal£tniS<izig«  Bewegungen  erregt 
wird,  nicbt  Aiigeiielitn  int.  daitn  ist  dcr  Rbytbtuua  (wic  wir  das  Wort 
gcwobnlich  verstebeiO  nicbl  vorbanden,  soiidcrn  viclmcbr  ein  Bc- 
wusstscio  TOD  Ditbantionie  und  I'nheqaemUchkelt,"  op.  eit.,  p.  aSj. 
Introsncclion  contradicts  this  statctncat. 

Titchi-iier  ( KxperMiieiiial  Psychology.  Vol.  I,  Part  a.  p.  353)  calls 
attention  to  Meumann's  evideul  cbanfre  of  view.  In  Mcamaan's  own 
work  he  cmpbasizcs  the  |>erceplioii  sine  oT  rhythm,  pp.  372  f.,  284,  bat 
Miss  Suiith,  whose  manner  of  irealmeut  of  rhythm  was  evidcutlv  in- 
flucDced  by  Meaoiaun,  demurs  it  as  au  enioiion,  as  the  passages  above 
quoted  show. 
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B.  B.  The  regularity  of  the  sounds  is  pleasant. 

1.  M.  describes  Disc  5  as  pleasant  nuti  enlivenitiff- 

S.  says  that  7  ia  pleasant,  reminds  of  daace  mnstc. 

B.  B.,  that  rhythm  with  the  forks  having  an  iuterval  of  the  miaor 
third  ift  plensanter  than  with  ihe  former  forks. 

F.  W.  says  "Disc  6  is  rather  pleasaat ;  il  reminds  me  of  calling 
some  one."    Disc  9  was  utipWaitattt. 

H.  P.  finds  Discs  1  and  7  plta^ant  by  associntiou  with  sounds  of 
Dtachincry.  All  the  other  dtftcs  are  unpleasant.  Sheaays  later  :  "None 
of  the  combinations  are  pleasant  ;  some  are  even  nnpleasant ;  affection 
seems  to  have  worked  off  from  the  coiuhinatioas  which  were  at  first 
pleasant.  While  in  the  case  of  the  comhiuntions  at  first  indifferent, 
their  perception  is  now  unpleasantly  totied."  With  E.  P-  objectively 
conditioned  rhythms  are  niiplensnni;  the  plP9*«"tiiess  »eein9  tube  due 
to  aisociations;  these  are  more  rc>fdily  called  np  with  the  more  flexible 
forms,  ('.  e..  those  she  can  herself  tirraii^c. 

E.  V.  B,  finds  Disc  2  disaRrceable,  as  some  borders  with  straight 
liDca.  (The  affective  tone  is  here  given  by  a  visual  association. )  She 
also  finds  the  two-group  discs  colorless  and  unpleasant  by  contrast 
■with  the  three-group  preceding.  Disc  2  is  pleasant,  the  high  tone 
particularly  so  because  of  the  singing  Cluality.  In  comparing  Disc  5 
with  Disc  1  she  says:  "  It  is  much  pleasanter,  brighter  and  quicker, 
{l )  was  heavy." 

Unpleasantness  arises  where  the  natural  subjective  grouping  is 
obli|{ed  to  overcome  a  strong  objective  rhythm.  K.  V.  B.  found  Disc 
8  unpleasant  for  this  reason,  (o  and  9  for  all  subjects  were  less  pleas- 
ant than  6  and  7.  The  objective  cotiditions  were  loo  strongly  marked, 
there  was  less  chance  for  the  free  play  of  the  Individual  tendencies, 
and  there  were  often  resistances  to  be  overcome.)  Forthis  same  reason 
F.  W.  finds  Disc  3  not  as  pleasant  as  2. 

The  facts  brought  ont  by  these  replies  are:  (i)  Feeling  is 
not  essential  to  the  perception  of  rhythm.  E.  P.,  who  is  stis- 
ceptible  to  all  of  the  illiisitJiis,  finds  the  rliyt)im  pleasant  only 
when  associated  with  the  fatuiliar  sounds  of  the  factory  town 
in  which  she  spent  her  youth.  How  can  a  satisfactory  a-sthetic 
of  rhythm  be  based  of  the  facts  of  rhythmical  illusion. — the 
supposition  being  that  subjects  su.sceptible  to  the  illusion  take 
pleasure  in  rhythm?  This  is  the  basal  supposition  of  Elllin- 
ger's  whole  treatment  of  rhythm;  yet  it  is  not  warranted  by 
introspective  evidence.  The  illusions  have  their  ground  in  the 
facts  of  sensation  and  perception,  and  not  in  those  of  affeclion. 
(2)  Pleasantness  is  very  frequently  of  an  a.'viociative  charac- 
ter. (3)  In  instances  where  the  pleasantness  seemed  to  attach 
to  the  rhythm  per  se,  the  three-group  was  said  to  be  pleasanter 
than  the  two-group  because  it  was  '  richer.'  '  brighter.'  Those 
succeeding  each  other  quite  rapidly  were  pleasanter  than  those 
having  a  slower  rale.  Regularity  of  sound  was  found  to  be 
pleasant.  These  instances  can  all  be  subsumed  uiider  the  rule 
that  a  rhythm  which  is  moderately  stimulating  is  pleasant.  (4) 
In  the  same  connection  it  is  interesting  to  note  what  forms  were 
found  to  be  especially  unpleasant-  The.se  were  Discs  8.  9.  3 
and  4.     Here  the  objective  conditions  of  the  rhythms  are  very 
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is  too  complex  to  be  readily  perceived,  unpleasantness  may  also 
attach  to  it.  The  demand  made  upon  the  cortex  in  such  a 
case  exceeds  its  normal  capacity  for ,  function.  Of  the  same 
nature  is  the  unpleasantness  which  arises  when  an  objective 
rhythm  through  the  lengthening  of  one  tone  and  accenting  of 
another  disturbs  the  normal  activity. 

The  aesthetic  eflFect  of  the  rhythm  is  not  due,  as  Wundt  re- 
marks, to  a  summation  of  the  sense  feelings,  but  arises  from 
the  manner  of  connection  of  these  sensations.  One  arrangement 
of  intensities  is  pleasanter  than  another  because  it  increases  the 
unitariness  of  the  total  impression  and  its  efl&cacy  for  reproduc- 
tion.' The  various  possible  arrangements  of  the  objective  fac- 
tors, temporal,  intensive  and  qualitative,  have  a  greater  or  less 
aesthetic  value  according  to  the  approximation  of  the  resultant 
impression  to  a  unitary  character.  Here  is  another  instance  of 
a  pleasantness  arising  from  the  perception  of  unity  in  the  mani- 
fold. It  is  doubtful,  however,  if  the  pleasantness  which  chil- 
dren find  in  rhythm  is  ever  of  this  type.  Generally,  they  had 
no  preferences  as  to  arrangements.  When  a  truthful  report  upon 
the  pleasantness  of  the  different  rhythms  was  given,  the  trochee 
was  commonly  preferred  because  it  was  easier  to  get.  This  was 
clearly  not  an  aesthetic  judgment.  The  pleasantness  of  the 
rhythm  arose  for  them,  undoubtedly,  from  resulting  bodily 
activities. 

*  Cf.  Kiilpe's  treatment  of  Eestbetic  feeling,  Grundriss,  p.  264. 
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trical  contact  in  comiection  with  the  release  key  of  the  longer 
pendulum,  which  greatly  increases  the  variety  of  stimuli  that 
can  be  used  with  it.  These  changes  have  involved  a  consider- 
able remodeling  of  the  instrument. 

Adjustme^il  of  (he  Bobs.  It  will  be  noticed  in  the  accompany- 
ing cnt  of  Model  I  that  both  bobs  and  the  supporting  post  at 
their  right  are  pierced  with  sizable  holes.  The  upper  one  of 
the  holes  in  the  post  is  bored  at  such  a  point  that  when  a  close 
fitting  rod  is  slipped  through  it  and  through  the  hole  in  the 
bob  of  the  short  pendulum  the  latter  will  have  its  proper  dis- 
tance from  the  edge  of  the  bar  from  which  the  pendulums  hang. 
The  lower  hole  is  similarly  placed  with  reference  to  the  bob  of 
the  long  pendulum. 

To  hang  the  bobs  at  their  proper  distance  all  that  is  neces- 
sary is  to  slip  the  rod  through  the  appropriate  hole  in  the  post, 
slide  on  one  of  the  bobs  till  it  reaches  its  proper  position,  pass 
the  thread  twice  through  the  small  hole  in  the  bob,  draw  the 
threads  straight  and  withdraw  the  rod.^ 

Keys  and  Releasing  Apparatus.  The  improvements  in  this 
part  of  the  apparatus  consist  in  bringing  the  keys  much  nearer 
the  base  and  in  making  them  more  solid.  The  need  of  vertical 
adjustment  has  been  obviated  by  careful  construction.  The 
links,  which  in  the  old  form  of  the  instrument  were  sepa- 
rate and  liable  to  be  lost,  are  now  permanently  attached  to  the 
bobs.  Among  minor  points  of  improvement  may  be  mentioned 
the  increased  weight  aud  larger  surface  of  the  base,  the  better 
shape  of  the  bobs  and  supporting  bar.  a  simplified  means  of 
fastening  the  threads,  the  placing  of  the  holder  for  the  stimulus 
card  on  the  bar  from  which  the  pendulums  hang,'  aud  the  at- 
tachment of  the  screen  holder  to  the  operator's  key  by  a  socket 
and  set-screw. 

'  If  the  setting  of  tlie  bobs  is  to  he  Oie  same  from  time  to  time  it  is 
nereitsary  of  course  ihat  the  threads  be  drawn  up  each  time  with  the 
same  J*?j{rce  of  teasion.  It  is  clear  also  that  any  error  iu  the  positiOD 
of  the  holes  in  the  post  and  any  looseness  of  the  rod  in  the  holes  will 
sfiect  the  Icajfth  of  the  pendulums,  thomj^h  when  the  threads  arc 
drawn  tight  the  latter  U  not  important.  The  holes,  however,  are 
placed  with  care  and  the  errors  arisinc  from  this  source  are  small, 
and  perhaps  for  practice  work  mi};ht  he  wholly  neglected.  Where 
more  exACt  re.<inltn  are  desired  the  switiKS  may  be  counted  and  the  pen- 
dulums adjusted  hv  count,  or  an  arittaint:lical  correction  applied  as  ex- 
plainer! in  the  Ameriratt  Journal  of  Paychotog^,  Vol.  IX,  p.  194, 
and  in  Titcheaer's  lixperimental  Psychology  (Instructor's  ManualJ, 
p.  213. 

'This  iraprovctuent,  which  has  been  nsed  in  a  considerable  number 
of  inatmments  of  the  old  moilel.  was  sn^j^ested  by  Miss  Hattie  E. 
Hnnl,  late  of  the  Rhode  Island  State  Normal  School,  Providence. 


Fig. ». 

The  instrutiient  in  the  form  jnst  described  has  a  tolerahly 
wide  6cld  of  UMrfuliit-^^.  as  may  be  set-n  by  consulting  the  orig- 
inal description  in  this  Journal  or  Titchener's  PiJnier  of  Psy- 
chology, pp,  182  ff.  It  dots  not,  however,  lend  itsielf  easily  to 
experiments  requiring  the  discriminalion  of  Xvto  stimuli  and 
the  choice  of  a  reaction  appropriate  to  one  or  the  other,  nor 
docs  it  allow  the  taking  of  simple  reactions  with  stimuli  of  va- 
riable character,  intensity  or  place,  nor.  in  a  very  satisfactory 
way.  of  those  with  visual  and  electrical  stimalation.  These 
are  all  made  pos>ibIe  by  the  addition  of  a  second  key  to  the 
releasing  apparatus  of  the  shnrter  pendulum  and  of  electrical 
contacts  to  the  reltase  key  of  the  longer  pendulum.  The  in- 
strument in  this  form  is  shown  in  Fig.  2.  The  pendulums, 
supj'orting  bar  and  post  are  like  those  of  Model  1.  and  the  base 
difiTers  only  in  being  about  an  inch  wider.  The  new  release 
mechanism  made  nece&sar>-  by  the  doubling  of  the  short  pen- 
dulum key  (and  used  in  lliis  instrument  for  the  long  pendulum 
also)  will  be  reodily  understood  from  Fig.  3.  which  shows  it  in 
section  .IS  used  for  the  latter. 

Tbe  link  of  the  pendulum  is  held  between  a  sloping  boss  and 
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the  conicaHy  hollowed  head  of  a  plunger,  the  plunger  being 
kept  down  by  a  spring,  When  the  key  is  pressed  the  plunger 
is  raised  and  the  link  released.  The  mechanism  is  the  same 
in  the  case  of  the  shori  pendulum,  except  that  the  ends 
of  both  keys  come  under  the  foot  of  ihe  plunger,  so  that 
if  either  is  pressed  the  plunger  is  raised  and  the  pendulum 
released. 

Tlie  electrical  contact  fitted  to  the  operator's  key  is  of  very 
simple  construction.  Oue  contact  surface  is  placed  ou  a  spring 
on  ihe  upper  side  of  the  key  and  the  utht-r  on  the  point  of  a 


screw  above  it.     The  lower  contact  is  placed  on  a  spring  in 

order  to  insure  good  electrical  conuccliou  ■without  interfering 
with  the  grip  of  the  plunger  on  the  link  of  the  pendulum.  The 
electrical  circuit  leads  through  the  spring,  the  body  of  the  key 
and  the  base  to  a  binding  po.>st  attached  tn  the  latter.  The 
upper  contact  is  of  course  connected  with  a  binding  post  which 
is  insulated  from  the  base.  By  means  of  these  binding  posts 
the  operator's  key  may  be  brought  into  the  primary  circuit  of 
an  induction  coil,  which  ou  the  depression  (if  the  key  will 
be  broken  at  the  same  instant  that  the  long  pendulum  is 
released.  Hy  the  use  of  the  induction  coil  thus  iiuroduced  are 
made  powible  the  various  forms  of  experiment  mentioned 
above.  When,  for  example,  the  secondary  terminals  of  the 
coil  are  connected  with  a  Geissler  tube,  the  apparatus  can  be 
used  for  simple  reactions  to  visual  stimuli;  when  connected 
with  suitable  electrodes,  for  reactions  to  electrical  stimulation 
of  the  skin;  and  when  conuected  with  a  telephone,  for  auditory 
stimuli  of  a  very  convenient  kiml.  If  the  induction  coil  is  of 
the  sliding  pattern  common  in  physiological  lalwraturies,  stimuli 
of  varying  intensity  of  auy  one  of  these  sorts  can  be  given  by 
changing  the  distance  of  the  secondary  coil  from  the  primary. 
Stimuli  in  variable  place  can  of  c<nirse  l>e  obtained  by  putting 
in  several  Geissler  tubts,  pairsof  electrodes,  or  telephones  in 
parallel  circuit,  and  using  one  or  another  without  the  previous 
knowledge  of  the  subject. 

The  change  in  the  releasing  mechanism  necessitated  a  change 
iu  the  clips  fur  holding  the  stimulus  card  aud  the  screen.     Tlie 
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former  is  placed  on  a  short  post  on  the  base  n« 
of  theoperator's  key.  nnd  the  latter  is  attached  to  a  cam  oi 
opposite  side,  which  is  turned  by  the  depression  of  the 
These  clips  are  shown  without  the  card  and  screen  in 
eral  view,  Ktg.  2. 

With  an  instrument  of  this  pattern  all  the  more  im] 
experiments  upon  the  time  relatioDS  of  mental  phenomena 
possible,  except  those  requiring  the  exact  measurement  ol 
time  elapsing  between  a  spoken  stimulus  word  and  a  sp 
reply  by  the  subject;  and  even  here,  with  a  little  practic« 
operator  can  leam  to  depress  his  key  at  the  gixMng  of  the  ! 
Ins  word  (and  the  subject  his  key  at  the  giving  of  his  n 
with  ample  exactness  for  all  purposes  of  demonstration 
even  of  research. 


FLUCTUATION  OF  THE  ATTENTION 

TONES. 


By  B.  B.  TiTCHRNSR. 


Dr.  Heinrich  found,  in  1898,  that  minimal  tones  do  not 
fluctuate  ("dass  bei  Toneii  keine  Intensitjitsschwankungen  zu 
beohachten  waren:"  see  ihis/vuma/.  October,  1899,  XI,  i  ig). 
The  tones  employed  were  the  high  tones  of  a  Galton  whistle, 
and  tones  from  the  middle  and  lower  regions  of  the  scale  given 
by  organ  pipes  and  wide  glass  tubes. 

In  1899,  H.  O.  Cook,  working-  under  my  direction,  found 
that  fluctuation  occurred  with  the  Pulitzer  acoumeler  (c*),wilh 
au  electro-magnetic  fork  of  512  vs.,  and  with  a  blown  bottle 
whose  tone  was  approximately  that  of  256  vs.  {ibid.,  123). 

Dr.  Heinrich  replied  in  1900  (see  this  Journal,  Aprils  1900, 
XI^  436)  tltat  Cook's  fluctuations  were  due  to  "  bruits  ^  peine 
perceplibles."  He  also  published  the  results  of  experiments  on 
perfectly  pure  tones  (the  tones  of  singing  flames,  placed  under 
certain  physical  controls),  which  showed  no  fluctuation. 

We  obtained  a  gas  harmonica  from  Kohl,  and  standardised 
the  two  lower  tones  as  Dr.  Heinrich  prescribed.  The  experi- 
Dients  were  made  under  my  direct  supervision;  experimenter, 
Miss  J.  A.  Cochran,  a  graduate  student  in  the  Psychological 
Department;  observers,  Mr.  J.  U-  Speer  and  Miss  E.  Parry.  Of 
these,  J.  D.  S  had  had  special  practice  with  minimal  stimuli, 
and  had  obser\-ed  their  fluctuation,  in  various  sense  depart- 
ments; K.  P.  had  had  only  general  practice  in  introspection. 
Ten  series  of  observations  were  taken  from  each  observer.  Tkere 
was  nojluduaiion. 

I  regret  that  the  experiments  could  not  be  carried  farther. 
But  it  is  only  fair  to  Dr.  Heinrich  (o  publish  this  confirmation 
of  his  statement.  The  fact  (if  it  prove  to  be  a  fact,  on  farther 
test)  is  one  of  high  theoretical  importance.  The  fluctuations 
have  been  proved  to  be  independent  of  peripheral  conditions,  e. 
g.,  in  the  case  of  sight;  and  I  am  no  more  able  than  is  Dr. 
Heinrich  to  offer  an  explanation  of  their  absence  iu  the  case  of 
pure  tones. 
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tivc  analyses.  Ntvprlhclcss,  chemistry  At  least  faaR  found  the  (iistinc- 
tion  of  large  practical  utility  and  there  is  «t  the  oiii!»t:t,  therefore, 
some  prfsuinptive  evidence  from  analogy  in  favor  of  the  incorporation 
into  ])sycholof;ical  itiethorfs  ol  ihis  differentiation.  As  applied  to 
psychology  ihf  (lifcliiiction  clearly  involves  the  uicre  question  of  the 
gpecific  (ocus  of  iuieresl.  Are  you  couccrneil  priuiRrily  with  the 
protjlem  of  the  c:onf«titiUioi»  of  n.  iiiifiital  complex  and  its  analytiis  into 
the  several  component  factors,  then  your  mrthod  is  essentially  qnali- 
tativc.  Yon  cauuol  in  such  h  nielliod  disregard  c|uaiitilaliveclcraent«. 
Indeecl,  yon  tnuiit  employ  ihuni  as  parts  of  your  tei-hnique.  But  your 
iiitereM  is  not  centered  upon  iheni  as  the  end  of  yoar  inquiry.  Con- 
versely, a  quantitative  analysis  must  involve  qualitative  differences 
IjTiniKht  out  in  the  course  of  inve.stiKalion,  but  m  thi.s  cas*  tlicy  fall 
into  the  background  as  of  secondary  importance. 

Whether  in  actnal  practice  it  is  not  ernnamical  of  time  and  effort 
to  work  over  a  Riven  field,  e.  X-.  that  of  dermal  sensations,  hy  inter- 
mitiifling  quantitative  and  <]iialilBtive  cxiicrirnents,  rather  than  to  fol- 
low out  the  cotiiplete  scries  of  qualitative  observations  first,  is  a  matter 
which  can  be  decide*!  only  in  the  light  of  experience  and  the  exigen- 
cies of  local  conditions.  Numerousconsidcrattons,  both  pro  and  cou, 
will  at  once  juggest  themselves.  But  despite  Mr.  Tiichcner's  ohvioua 
opinioEi,  there  seems  to  be  no  reason  why,  after  ihc  appearance  of  the 
Manual  on  qunntitative  work,  au  instructor  should  not  combine  the 
two  in  any  way  he  choosest.  It  may  he,  that  when  this  secourl  volume 
appears,  the  author  wiU  assigii  qunntitnlive  investigations  a  position 
in  the  hierarchy  of  psycholojiicnl  methods,  which  will  still  further 
fortif*  the  wisdom  of  his  division. 

It  has  been  a  source  of  the  utmost  gratification  to  the  reviewer  to 
note  the  author's rcpen ted  emphasis  upon  the  funilamenlal  importance 
of  qualitative  analyses.  The  present,  writer  has  long  felt  thai  the 
somewhat  uiorbid  ambition  of  many  of  our  UKist  ene^^ctic  experi' 
mental isis  to  present  the  fact*  of  psychology  in  the  purely  quantitative 
formula:  of  physics  an<l  mathematics  was  rttrogres'^ivesud  harmful  in 
its  inHuenre.  It  is  not  that  quantitative  considerations  have  not  an 
important  place  in  experimental  methods.  Ou  the  contrary,  this  is 
stoutly  umintaitieil.  Rut  they  must  always  be  ultimately  subservient 
to  the  interests  of  qualitative  analyses,  otherwise  we  have  no  longer 
psychology,  the  science  which  investigates  the  structure  and  function 
of  mind,  but  niathenmttcs — or  physics — indulging  herself  in  a  new 
field.  When  a  student,  who  is  temperamentally  a  physicist  or  a 
mathematician,  strays  into  psychology,  it  should  cause  no  surprise  to 
find  bi»pers|>ectivc  somewhat  distor^.cd,  much  less  to  find  him  at  times 
confusing  means  and  eml.  Hut  it  certainly  does  furnish  adequate 
ground  for  frequent  and,  if  necessary,  vociferous  insistence  on  the 
proper  position  of  quaniilative  methods. 

In  the  general  form  and  construction  of  his  book  Mr.  Titchener  haa 
consulted  the  best  precedents  of  the  laboratory  manuals  in  other 
sciences.  The  student's  pert  contains  in  the  case  of  each  experiuient 
a  succinct  and  luCid  statement  of  the  purpose  of  the  experiment,  & 
list  of  the  materials  necessary,  with  explicit  dimensions,  and  definite 
instructions  for  the  mode  of  procedure  and  the  tabulation  of  results. 
SngKt^^^t^'c  questions  at  the  end  of  the  directions  invite  the  student  to 
enkphasize  the  most  significant  portions  of  his  observations,  lo  connect 
them  with  that  which  he  has  previously  learned,  and  to  go  on  beyond 
the  limits  of  the  original  problem  10  further  questions  of  cognate 
character.    Cuts, diagrams  and  illustrative  tables  arc  liberally  provided. 

In  the  older  sciences  the  question  might  be  raised  concerning  the 
necessity  for  an  instructor's  manual.    Bat  iu  the  present  condition  of 
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his  }ndgment  and  experience  to  the  severest  test.  He  will  not  look 
for  unqualified  endorsetiienl  o(  this  part  of  his  work  from  lijs  fellow 
craftsmen,  for  it  ie  altogether  improbable  that  any  two  experimentalists 
would  agree  Dpoti  an  identical  series.  He  will  have  itcored  a  notable 
success  if  he  t^scape  the  chart;es  of  otnittinf:;  some  essential  features 
auii  incorporating  some  ambiguons.  inaccurate  experimeutatioii.  Al- 
though the  reviewer  proposes  in  a  moment  to  lia%e  llis  little  fling  at 
Mr.  TitchcQer,  he  cannot  conscientious!}*  lay  either  of  the  above  com- 
plaints at  his  door.  Taken  as  a  whole  tlie  experiments  serve  admirably 
tn  convey  not  only  a  substantial  knowledge  of  the  basal  facts  coaccra* 
ing  the  several  processes  of  fuudameutal  psycholoKical  import,  hut 
also  a  trustworthy  impression  of  tlie  (wope  and  lechnifuie  of  the  more 
significant  experimental  methods  employed  for  the  qualttatire  analysis 
of  couscionsncs^, 

^*  suggestive  of  the  variants  which  would  commend  themselves  to 
the  reviewer,  the  following  may  be  uieDtioned.  One  or  two  experiments 
ni>on  the  jTesthetic  preferences  among  simple  line  figures  might  be 
aclrlcd.  These  experiments  are  not  difficult  to  arrange  in  a  manner 
sulTLCteiitly  accurate  greatly  to  assist  the  nunlysis  of  elementary  iei> 
tbetic  processes,  They  can  readily  be  made  to  furnish  a  highly 
vahinblc  basis  of  a  concrcle  kind  for  an  intelligent  apprehension  of 
the  :c5thetic  categories  of  symmetry,  proportion,  etc.  In  view  of  the 
constant  necessity  for  precautions  against  fatigue,  it  seems  judicious 
to  have  at  least  one  experiment  in  which  the  progreiutive  stages  of 
mental  fatigue  are  themselves  the  subject  of  observation.  Certaia  of 
Billet's  Compulation  methods  are  readily  available  for  this  purpose 
and  they  are  at  least  sufficiently  representative  to  be  of  real  value  id 
fluch  a  course.  More  iiuportanl.  perhaps,  iban  either  of  these  experi- 
ments is  the  experiment  involving  the  comparison  of  visual  ami  tactual 
space.  Spsce  is  so  conspicuously  unhomogcneousin  its  pftycbological 
characteristics,  and  our  comparative  jniigiuenlH  «re  so  evidently  devel- 
oped achievements  involving  complex  experiences,  that  this  experi- 
ment is  of  great  significance  as  u  ready  and  conclusive  mode  of 
furnishing  relatively  precise  impressions  of  certain  of  the  sensory 
interrelations  concerned.  The  extremely  easy  test  upon  the  so-called 
size-weight  illusion  possesses  a  somewhat  similar  value.  It  is  of  course 
onderstood  that,  along.side  of  cotuidcrations  of  intrinsic  value,  one 
has  in  selecting  one's  experiments  to  take  account  of  available  time. 
The  above  suggestions  may  serve  to  illustrate,  however,  the  comment 
made  u  few  tines  above,  that  every  laboratory  man  would  have  his 
own  pets,  which  he  would  in  some  coses  possibly  prefer  to  Mr.  Titch- 
euer's  recommendations. 

The  one  point  where  the  reviewer  feels  disposed  to  take  serious 
issae  with  Mr.  Tttchcner  concerns  bis  treatment  of  the  physiological 
expressions  of  the  affective  processes.  This  is  an  issue  of  fact  and 
Mr.  Titchener  undoubtedly  is  convinced  of  the  rcliabilitv  of  his  ob- 
servations. Certainly  he  couches  his  directions  and  si>cci{icatioiis  so 
that — to  mention  only  a  single  instance— one  must  gather  that  one  has 
made  a  faulty  experiment,  tlonc  fails  to  secure  dilatation  of  the  blood 
vessels  of  the  bantl  and  arm.  when  supposeilly  experiencing  pleasure. 
On  this  subject  the  reviewer  is  undoubtedly  partisan  and  therefore 
a  critic  open  to  just  suspicion.  But  he  feels  that  the  body  of  evidence 
presentee  in  recent  years  by  the  laboratories  of  the  Sorbonne  and  the 
University  of  Chicago,  without  mentioning  many  other  trastworthy 
observations,  is  sufficient  to  warrant  a  more  conservative  attitude  than 
the  one  adopted.  In  the  case  of  the  theories  of  reaction,  for  example, 
Mr,  Titchener,  who  lias  in  this  field  been  a  vigorous  protagonist,  makes 
a  presentation  which  is  altogetber  unprejudicial  to  the  iutcrests  of  the 
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(liffereol  views  maintained  tiy  experimentaljsls.  In  the  present 
of  the  affective  processes  oar  criticism  does  not  touch  his  riifht  of 
adherence  lo  the  older  doctrine,  hul  rather  the  mode  of  preseiitJitioa. 
which  iu  our  opinion  is  diminctly  indicative  of  fin»tity.  where  finality 
is  quite  o|Kii  to  question.  Witiv  Mr.  Titcbcncr'a  view  of  the  relation 
of  affection  to  Httention  and  the  can<spicuous  plnct-  which  attectioo 
occupies  111  the  expcrimetitatian  above  referred  to,  the  nexus  between 
the  older  and  the  aewer  forniulations  is  hy  no  mexns  difficul:  loest^v 
lish.  We  regret,  thcrclorc,  that  the  author  has  not  phrased  thi«  part 
of  his  work  more  flexibly.  In  a  similar  manner  the  reviewer  is  quite 
confi<lei>t  that  the  stiitemeriti^  liAsed  on  the  clvnamometricat  experi- 
menu  are  too  extreme.  A  full  discussion  of  the-te  points  is>  how. 
ever,  obviously  ont  of  place  here. 

Despite  the  conventional  unpopularity  of  comparison.  Sir.  Tilch- 
erer's  hook  will  inevitably  be  compared  with    Mr.  Sanford's    Manual, 
which  has  hitherto  occupied  the  field  alone.     A  word  of  comment  on 
the  two  books  may,  therefore,  be  permitted.   Ju  the  reviewer's  opinioo 
the  IkkiVs  so  far  from  becoming  competitors  are  likclv  to  he  felt  ai 
indispensable  supplements  to  one  another.     There  can  ^enopos^iMe 
question  ihnt  Mr.  Titchener's  volumes  supply  a  long  felt  ncc<C  which 
Sir.  Sanford's  book  lartjely  failed  to  satisfy.    We  have  already  pointed 
ont  some  o(  these  particulars.     But  Mr.  Sanfoni's   book    has   been  of 
iuvaluaMc  assistance  to  every  laboratory-  in  this  country,  and  it>*  wealth 
of  experiments  anil  its  convenient  bibliographical  materials  will  retain 
for  it  a  necessary  place  in  every  laboratory  cour.**.     With   two  sncb 
books  at  his  side  it  tnuf^t  be  an  ilUtraioed  and  incompetent  in«tntctor 
who  cannot  make  his  introductory  experimental  work  effective  sod 
interesting. 

Mr.  Titcliener's  publishers  have  Kiven  bit  books  a  most  attractive 

dress.     The  typographical  work  is  beyond   criticism.     CiirefullT   pre- 

pAre<l  in<liccs,  lists  of  apparatus,  etc.,  complete  the  hi>;hly  efhcient 

system  of  devices  for  rendering  the  material  of  the  volames  easily 

accessible. 

„.     ,,  .  ,  „,  .  James  Kowi^hd  Ajtckx.!., 

The  Univcrstty  of  Chicago. 

Tfir  origins  of  Ar{~-n piyehologtcat  and  socioiogical  inquiry,  hy  Yrjo 
lIiRN.  Macmillan  &  Co.,  1900. 
In  this  carefully  written  volume  of  300  pages  Prof.  Hirn  has  given 
us,  not  only  an  able  discussii>ii  of  most  of  Oie  current  questions  of  ies> 
thetic  theory,  but  has  so  balanced  certain  features  o(  explanation  that 
the  result  become*  original  if  not  completely  just.  Art  ii*  represented 
as  arising  from  a  feeling-slAte  or  emotion,  iu  which  is  contained  the 
desire  not  only  for  exteriorizatioD  but  for  social  transmission.  In  this 
latter  process  secondary  qualities  arise  which  aid  in  securing  the 
transmission  and  perpetuation  of  the  ungiual  feeling.state.  Tbe»e 
hftve  lieeu  derived  from  the  media,  which,  moreover,  were  originally 
called  into  being  by  utilitarian  non-icsthctic  nce<is.  These  media  are 
not  merely  to  be  regarded  as  the  uiateriiil.  the  clay,  the  gesture,  the 
mark,  the  sound,  the  bright  or  attractive  object,  but  the  purposes 
already  in  existence  before  the  art-impulse  uses  them  for  its  higher 
needs.  These  are  also  origins,  umoug  which  Prof.  Hirn  discusses  in 
detail  (i)  the  need  for  conveying  information,  which  in  an  art  form  ia 
retained    as  luciditv  ;    (2)  the   need  (or  erotic  propitiation,  or  more 

?!euera11y  (or  obtaining  favor,  recognizcl  iu  the  sensuous  and  attractive 
orms  of  art;  (3)  the  need  of  co-ordination  in  work  or  war,  retained 
as  atiniulation  or  excitement;  and  (4)  the  faith  in  magic,  giving  ns 
the  most  characteristic  t^unlity  of  imagination. 

As  will  be  seen,  this  is  a  scheme  which  Tits  iu  most  admirably  to  the 
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exigencies  of  research.  Thtse  four  sub-heads  really  classify  different 
ezpIanationB  that  have  been  offered  of  art  pbcuDiuenB,  and  thus  form 
excellecit  divisious  by  which  the  literature  of  the  subject  may  be  con> 
Teniently  treated.  The  book  bears  the  imprint  of  the  terioui  -wholar 
not  (inlv  in  its  imniediaie  corueiits  hui  in  the  very  c^omplete  refcreuce* 
ami  inuicea  which  are  appended. 

It  is  to  be  rfgrtrttiril,  however,  that  a  writer  so  subtle  and  discrimi- 
nating aK  Prof.  Ilirti  has  seemingly  never  deliberately  placed  before 
him  the  chief  aim  of  the  modern  psycholox'St  in  all  mailers  of  ori«in. 
This  we  might  say  is  not  so  much  to  analyze  correctly  the  conscious 
processes,  introspective] y,  experimentally  or  anthropologically,  and 
to  assume  the  begiunioe  of  these  processes  as  to  any  extent  original  *, 
but,  taking  such  an  analysis  a.i  a  stftrtiug-pDint,  both  to  euauire  what 
light  it  throws  upon  processes,  no  doubt  partially  represented  although 
not  consciously  related,  anfl  10  discover  liow  these  partially  repre- 
Bcnted  processes  afiect  the  analytic  starting  point.  Consciousness  tnus 
becomes  soinething  like  a  tool  with  which  we  essay  to  unearth  the 
buried  tree  of  phylogenctic  mental  life,  a  tool,  howcTer,  made  from 
this  very  tree  itself. 

Retaining  a  firm  hold  upon  this  gcuctlc  point  of  view,  we  may 
readily  ailmit.  with  Prof.  Hirn.  that  the  already  evolved  or  present 
art  impulse  may  use  and  transpose  purposes  of  magic,  purposes  of 
erotic  propitiation,  etc.,  without  denying  that  postibly  one  or  other  of 
these  motives,  or  rather  what  lies  hack  of  them,  may  not  have  created 
the  art'impulse  itself.  To  illustrate  by  au  analogy  the  mud  wasp  does 
not  build  its  cell,  fill  it  with  spiders  n'live  but  numb,  and  lay  its  e^gs 
for  any  conscious  reproductive  purpose,  but  it  is  yet  the  reproductive 
instiuct  which  leads  to,  nud  creatrH.  or  is  the  deepeftt  origin  of  the  acts 
in  qncstlon.  The  appeal  to  conKioustieu.  although  in  one  sense  uhl- 
mate,  must  be  interpreted  much  more  broadly  and  genetically  than  ii 
apparent  in  the  Wok  before  us.  When  one  looks  for  ultimate  origin 
he  looks  for  something  deeper  than  individual  or  social  purpose. 

In  the  view  of  the  present  writer,  Prof.  Hirti  is  never  stronger  than 
at  the  start.  All  the  facts  of  recent  refiearch  converge  to  render  unas- 
sailiible  his  claim  against  the  intcllectualist  »nd  in  favor  of  the  emo- 
tioDalistic  interpretation  of  nrt.  But  in  showing  what  is  contained  in 
the  art  fecling'Statc  or  emotion.  Prof.  Hirn  unlortunalely  deserts  hia 
original  position  and  continually  offers  conscious  intellectual  purposes 
as  the  essential  content  of  his  explanations.  This  is  <iihown  in  his  first 
step  introducing  the  social  factor  where  he  makes  it  an  essential  feature 
of  the  art-impulse  that  it  should  convey  the  feeling-state  to  othen. 
To  convey  not  only  art  feelings  hut  every  kind  of  feeling  and  thought  to 
others  ia  nodouht  es»ential  to  normal  human  beings,  but  there  is  no  proof 
that  this  <leridcdly  n  >t  auloteleologica]!  purpose  makes  any  particular 
art  production  either  more  or  less  artistic.  When  an  artist  consciously 
tries  to  shape  his  product  so  that  it  niny  be  acceptftblc  to  others  he 
may  as  frequently  be  destroying  its  real  artistic  <juality  ai  not.  In  th« 
same  way  it  is  no  doubt  true  thut  the  art  impulse  tends  to  enhance  or 
relieve  an  emotional  state,  and  Prof.  Hirn  is  particularly  excellent  in 
bia  analysis  of  these  effects,  but  there  is  no  proof  that  this  conscious 
pnrpose  is  to  be  looked  upon  as  their  origin.or  indeed  as  always  favor- 
ing their  manifestation!). 

An  illustration  will  make  this  plainer  and  also  bring  to  light  a 
feature  of  the  art  psychosis  neglected  by  Prof.  Hirn.  Pres,  G.  Stanley 
HaU  in  his  study  on  Children's  Fears  gives  the  case  of  little  girl  who 
on  going  to  bed  imagined  the  room  teuante<^l  by  crawling  shapes  of 
everv  kind.  After  enduring  this  for  many  nights  she  came  to  imagine 
the  four  big  lions  stalked  into  the  room  and  took  np  their  positions  as 
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defenders  at  the  foar  comeri  of  the  bed.    At  this  point  the  little  girl 
(vll  peacefully  asUep. 

Ttiefte  few  evenu  have  all  the  e&aentiaU  of  a  little   drama,  bnt  with- 
oat  deiiire  to  communicate  it  to  others,  uor  vraa   there  any  coascions 

SiirpoM  to  relieve  the  state  of  mind.  Tlie  coascious  efforts  had  do 
oabl  been  already  trieil  sad  foand  ineffectual,  and  that  partly  be- 
cauM  they  were  conscious  or  known  to  be  intended.  It  is  only  wbes 
the  lions  stalk  in  of  themselves  that  the  imagery  becomes  a  drama  or 
a  real  an  product. 

It  is  this  rotiipletion  of  a  train  of  feeling  with  its  images  in  sncb  t 
way  as  to  become  sitisfactory  bnt  witboot  dependJni;  on  outside  help, 
that  is  the  essential  (irature  uf  the  art  psychosis  neglected  by  Prof. 
Ulm,  and  -which  accounts  not  only  for  such  stories  as  Red  Riding 
Hood,  bnt  uioilern  novels  where  the  authors  report  that  these  chanc- 
ters  seem  to  them  to  have  a  life  of  their  own  which  they  feel  forcoi  to 
obey  aud  follow  in  their  delineations.  This  is  manifest  in  nitisic  and 
dancing,  bnt  also  in  the  (graphic  forms  where,  for  example,  as  in  patot- 
iog.  the  picture  a»  it  becomes  artistic  and  not  a  mere  pbotof^rapb,  as- 
serts itself  as  the  meaning  of  the  objects  portrayed,  which  latter  are 
chau){ed,  aagnientcd,  decreased,  selected  or  emphasized,  so  that  the 
picture  recalls  nature,  but  aUo  completes  or  ailas  lo  it.  much  iu  the 
same  way  as  the  lions  aud  their  emotional  iccom pan im cuts,  stalked_ 
into  the  »cene  of  the  little  girl  and  made  it  a  satisfactory  play. 

With  this  difierence  in  the  analysis  of  the  essential  feaCDre  of 
art  psychoBi*  il  is  easier  to  see  the  possibility  of  the  completed  A 
state  or  cuiutiou  heiiiK  derived  from  a  deeper  lying  emotion  or  sial 
which  has  so  combined  with  tbc  other  contents  as  to  transform 
complete  them.  In  the  case  of  the  liltle  girl,  it  was  a  sthenic  emotion 
of  some  kind  which  came  in,  accompaiticd  by,  either  slightly  before  or 
slightly  alter,  the  entry  of  the  lions.  The  (jnestion  for  the  psycholo- 
gist is, what  is  the  original  pbylogenetic  form  of  tbi«  sthenic  emotion? 
That  it  was  an  emotion  not  do  much  of  &clf-con6dence,  but  of  love  and 
reliance  on  another,  with  a  characteristically  feminine  sense  of  protec- 
tion is  an  indication.  All  the  >>cttcr  for  the  pbylogenetic  interpreta- 
tion that  it  occurs  in  a  case,  where  any  cntiscious  sexual  purpose  or 
feeling  must  be  absent.  Indeed  Prof.  Hirn's  assumption  that  the 
phra-He  "  erotic  propitiatiou  '*  lieacrihe*  the  theory  of  the  sexual  origin 
of  art,  rather  than  narrows  it,  and  perhaps  degrades  it.  is  of  itself  suf- 
ficient to  blind  him  to  the  real  value  of  the  theory,  for  further  appre- 
ciation of  which  the  reader  may  he  referred  to  the  present  wnter'i 
article  in  Vol  VII  of  this  Journal.  COLlN  A.  Scorr. 

SottfretMTmnnaja  expcrifnentalnaja  psychiiogija  ir  jejr  otnoihcnii  k 
woprossatH  sehkolnago  obouehenija.     [Modern  experimental   psy- 
chology in  relation  to  questions  of  school  instrnctton.l    By  Alkx- 
ANDHR  NBTSChajkff.  St.  Petersburg.  1901.  pp.  236,  with  79  table*. 
Tbc  species  of  psychological  pessimism  "  made  in  Germany."  which 
Mtinsterberg  has  Ijeen  endeavoring  with  so  tnach  ardor  to  introduce 
into  America,  has  apparently  not  infected  Russia.     Dr.  Netschaieff's 
book  is  a  strong  earuesl  plea  for  the  application  of  experimental  psy- 
chology to  education  and  a  refutation  of  the  dogma  that  this  new  sci- 
ence is  not  o(  direct  value  to  the  teacher.     He  admits  ihHt  the  teacher 
need  not  necessarily  be  an  experimenter  herself ;  but  that  she  must  be 
iamiliar  with  the  results  of  experimental  psychology  ;  and  he  believes 
that  t1ie»e  results  are  easiest  comprehentlect  when  one   knows  the 
methods  and  steps  by  which  they  have  been  reached. 

The  firiit  chapter  discusses  the  adapialion  of  the  school  programme 
to  age  and  mental  capacities  of  children.  Tbc  author  cites  from  Gil- 
bert's studies  made  at  New  Haven    facts  wbich  tell  strongly  against 
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rigid  anifortnity.  The  second  chapter  discnsaes  the  school  day  with 
special  reference  to  the  effects  of  mental  fatigue.  He  very  clearly 
shows  that  the  best  intellectual  work  can  be  done  only  when  frequent 
rest  panses  are  taken.  Recesses  mnst  therefore  be  provided  with  suf- 
ficient frequency  to  afford  opportanities  for  recuperation.  In  no  sense 
can  gymnafltics  take  the  place  of  the  free  spontaaeons  exercises  which 
the  recess  affords.  Indeed,  the  author  is  very  pronounced  in  his  oppo- 
sition to  gymnastics — at  least  as  required  in  the  Russian  schools.  They 
are  stiff  and  mechanical  and  military,  he  a£rms,  and  are  heartily 
hated  b^  the  children.  In  the  third  chapter  he  discusses  some  of  the 
factors  involved  in  healthy  mental  development.  With  young  chil- 
dren objective  methods  are  strongly  commended.  The  fourth  and  fifth 
chapters  discuss  various  problems  of  school  instruction — means  of 
training  the  memory,  nsea  of  oral  reading,  acquisition  of  skill  in 
mechanical  exercises,  etc. 

The  style  of  the  book  is  clear  and  simple  as  It  is  intended  for  the 
use  of  Rassian  teachers.  All  the  author's  statements  are  well  sup- 
ported with  facts  from  experimental  psychology,  and  his  familiarity 
with  a  wide  range  of  investigations  made  in  Germany,  France,  and 
America  is  quite  remarkable.  One  finds  frequent  citations  in  his  book 
of  the  excellent  investigations  made  at  Clark  University,  Yale  Univer- 
sity and  other  seats  of  learning  in  the  United  States  where  the  value  of 
psychology  for  teachers  is  illustrated  and  emphasized. 

Wiu,  S.  MONROB. 
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Hypnothm  and  Suggestion  in  THerapeutici ,  Education,  and  Reform, 
by  R.  Osgood  Mason.     Henry  Holt  and  Co.,  New  York,  1901. 
pp.  344- 
The  chapters  here  arc  the  subjective  element  in  Ihe   newer  thera- 
peutics, the  relation  of  hypnotism  to  tbe  subcoDttrtouB  mind,  cases  (a 
general    practice  treated  bv  hypnotism  and  sukx*^^^''^!^'    educational 
uses  of  hypuolisra,  forms  of  suggestion  useful  in  the  Irratment  of  in- 
ebriety, six  case!)  treated  by  hypnotism  without  suggestion,  and  the 
ethics  of  hypnotism. 

Mental  Wandering,  by  W11J.IAM  JoxiUS  UlCKLR.  Brain,  Part  I, 
1901.  pp.  26. 
The  distinctive  (eatnres  of  this  paper  deal  with  partial  or  com- 
plete transient  division  of  self  couscioustiess  in  mild,  quiet  delirium, 
attempts  to  analyxe  phantasmal  experiences;  the  metamorphosing 
effects  of  sleep  dream  ;  and  the  lively  emotion  of  play  in  mental  wan- 
dering. 

Studien   Uber   die  Sarkose  xugleick   ein  Beitrag    xar  aUgemeinen 
Fharmakotogie,  von    E.  Overton.     Oustav  t'iscber,  Jena.    1901. 
PP>  >95- 
After  a  (general    part  characterizing  anaesthetics  and    the  Tanous 

methods,  the  writer  discusses  the  chief  hypotheses  on  the  mechanics 
of  narcosis,  In  the  s^iecial  part,  which  follows,  the  narcosis  of  ether 
and  chloroform  arc  treated  in  great  detail. 

Les  grands  Symfitirnes  Neurasthiniques  {,Palhoginie  et  Traitement), 
par  MAt'KiCB  DH  Fleuky.  F.  Alcan.  Paris,  1901.  pp.412. 
The  senfiatlon  of  fatif^ue,  the  condition  of  the  circulatory  apparatus 
in  aeiLTusthenics.  troubles  with  sleep,  digestion,  excretion,  the  genital 
system  and  the  miu'l,  are  the  captions  under  which  the  writer  gives 
us  an  interesting  and  comprehensive  survey  wilb  suggestive  tables 
and  charts. 

VOpinion  et  la  PouU,  par  G.  TaRDH.  P.  Alcan,  Paris,  1901.  pp.  2»6. 
The  relations  of  the  crowd  to  opinion  and  the  way  in  whirh  they  in- 
fluence it  are  here  made  the  subject  of  a  ver)*  interesting  memoir.  The 
dntn  are  gathere<l  not  only  from  ciormat,  hut  from  criuiinni  groups, 
and  we  have  here  interesting  conlributioas  also  the  psychology  of 
conversation. 

Eaglehawk  and  Crow.    A  Study  of  ihe  Australian  Aborigines,  by 
John  MaTHBW.    New  Amsterdam  Book  Co.,  New  York,  1900.  pp. 
38S. 
The  writer's  novel  views  upon  the  anthropology  of  Australia  are  es- 
sentially that  the   language  of  the  extinct  Tasmauians  was  the  sub- 
stratum of  the  Australian  languages;    that  they  wrre   the   BrsI   occu- 
pants of  the  cnnnlry ;   that  it  was  settled   not  from  the  nnrlhwest,  as 
Ever  had  urged,  but  from  the  northeast;   that  the  amalgamation  of 
the  two  mcfs  offered  sn  ex planatioD  of   the  existence  of   twu  primary 
ezogamous  classes  through  the  greater  part  of  Australia.  The  work  is 
largely  linguistic  and  abounds  in  tables  and  vornbularies. 

Races  and  Peoples.  Lectures  on  the  Science  of  Ethnography ,  by  Damikl 
G.  nRiNTON.  David  McKay,  Philadelphia,  1901.  pp.  313. 
The  physical  elements  of  ethnography  ;  the  psychical  elements  of 
ethnography  ;  the  beginnings  and  subdivisions  of  races  ;  the  Eurafri- 
ran  race,  incluiling  ihe  Hamitic.  Semitic,  En&karic,  Aryac  and  Cau- 
ca<)ic  stocks,  are  treated  in  the  first  &ve  lectures.  Then  follow  the 
Austafrican,    including    the    Negrillos,    Negroes  and    Negroids;  and 
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Kant  contra  Maeckel,  von  Erich  Adickhs.  Renther  nnd  Reichard, 
Berlin,  1901.  pp.  129. 
The  thesis  here  is  that  Ilacckcl's  view  o(  the  worM  is  not  niDitism, 
but  iiiHtcriuIiiim.  The  latter  i»  rcfoted.  True  tuouism  is  described  as 
at  once  probable,  yet  incredible.  The  conception!)  of  a  world  ri^lille  is 
described  as  one  of  the  signs  oi  our  times. 

Ideen  xur  Pkilosophie  der  Geuhichte  der  Phihsophie.  von  Morjtz  v. 
Stkaszewski.  Wilhelm  BrautimlWr,  Wieii.  1900.  pp.  50. 
The  writer  prniscs  as  the  three  chief  ends  of  phiJosophy  the  deepen- 
ing of  the  religious  Hfe,  the  unitary  preseutaliou  of  the  spiritual  con- 
tent of  unr  time,  and  the  distinction  netween  the  appearances  and  the 
facts  of  knowledge. 

The  Philosophy  of  History,  by  S.  S.  Hhdbhrd.  Published  by  the 
Author.  La  Crosse,  Wis.,  1901.  pp.311, 
The  chapters  here  are  the  nature  of  thought,  the  civilization  of  In- 
dia, classical  and  metIiH.-val  civilization,  the  reforination  anJ  the  gene- 
sis of  science,  modern  art  and  morality,  social  revolutions  since  the 
reformation.  The  author's  studies  have  been  careful  and  extensive, 
and  hisworlc  is  an  admirable  and  original  treatment, which  merits  a  far 
better  dress. 

The  Life  of  the  Bee,  hy  Mai7ricjc  Maeterlinck.     Translated  by  Al- 
fred Sutro-     Uodd,  Mead  and  Co  .  New  York,  1901.     pp.  427. 
This  is  an  admirably  told  story  of  the  swarm,  the  youn(r  queen,  the 
nuptial  flifjht,  the  massacr*  ol  tne  males,  the  progress  of  the  race,  etc. 
The  writer  has  carefully  utilized  the  standard  authorities. 

The  Limits  of  Evolution  and  Other  Essays  fllustraiing  the  Meta^ 
physical  Theory  of  Personal  Idealism,  by  G.  H.  Bowison.  The 
Mftcmillan  Co.,  New  York,  190].     pp.  396. 

The  most  remarkable  thing  about  this  able  and  remarkable  book  is 
its  attempt  to  vindicate  the  »t»ndpoint  thai  all  existence  is  either  the 
esifitence  of  minds  or  that  of  the  item&  and  order  of  their  experiences  ; 
that  time  and  space  owe  their  entire  existence  to  the  relations  of 
miuds,  the  co-existence  of  which  is  not  temporal  or  spatial.  These 
many  minds  may  by  an  ancient  metaphor  be  called  the  city  of  God. 
God  is  their  fulfilled  type,  the  bond  ol  their  union,  reiyning  in  tliem 
by  light,  reason  and  final  causation.  These  minds  Are  members  of 
an  eternal  republic  with  no  origin  but  a  purely  loj^icHl  one  and  free 
of  and  controlling  the  natural  world.  They  consiitnte  the  whole  world 
of  spirits,  inclutiiug  God,  \inite<i  through  recognition  of  him;  and 
thus  ihey  are  the  real  prime  mover  toward  the  gonl  of  a  couimon  ideal, 
now  cnllrd  evolution.  As  the  mind's  creation  i^imply  means  the  eter- 
nal fact  that  God  Is  a  complete  moral  agent,  and  such  dependenctr  on 
bim  Chitt  if  be  diil  not  exist  they  would  not,  because  raised  to  reality 
in  and  through  his  existence. 

This  new  monadolngy  with  its  able  and  iagenuons  supplements  is 
most  opportune  in  this  day  when  epiitemology  has  resolved  the  soul 
into  ail  accidental  drifting  together  of  eftsentiaily  unconnected  psychic 
states.  It  will  strike  oiauy  as  a  hazardous  step,  but  it  is  certain  no 
more  so  than  the  des{jerntenes8  ol  the  situation  justified.  To  have 
thus  turned  the  instinctive  longing  for  immortality. which  is  a  passion 
with  many  minds  as  it  w«.s  with  the  late  P.  W.  H.  Meyer  toward  such 
ftn  hypothesis,  though  it  be  but  as  s  protest  to  the  morselizationista, 
is  not  only  a  clever  strategic  move,  if  one  wished  to  regard  it  from  a 
nierclv  controversial  standpoint,  but  Professor  llowison's  hypothesis 
is  in  the  line  of  most  of  the  earlier  psycholojical   thinking  of   the 
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world,  and  squares  with  one  of  man's  deepest  iaatiocu.  DemooitTible 
it  1ft  not  any  mor^  than  is  the  poM-mortrm  cxistcDCC  of  aonls  after 
death  as  assumed  by  ihe  telepathifts.bDt  ttSki^nmentAttOD  i*  far  abort 
and  liaa  nothiug  to  dn  with  theirs. 

Tk£  Lesson  of  ike  Life  of  HuxUy,  by  William  K.  Bkooks.  Ftobi 
the  Smithsonian  Report  for  1900,  pp.  701-711.  Govt.  Print,  Wasb- 
in^oo,  1901. 

Tbe^^e  few  pages  are  perliam  the  moat  interc«tinf^  aad  saggtAin 
that  have  been  or  even  could  be  writteo  ou  its  subject  by  oor  les<ltag 
American  biological  thinker,  who  can  appreciate  and  judge  not  only 
the  technical  but  the  philosophical  work  of  Htucle^. 

Dra/^OHS  of  the  Air,  by  B.  G.  SRRunr.     D.   Appleton   and   Co..  New 
York,  1901.     pp.  239. 
This  account  of  extinct  flying  reptiles,  with  80  illnstratians,  is  bya 
thorough  nia«ter  of  his  subject,  who  has  worked  it  orer  in   lectures  at 
the  Royal  Institution. 

Outlines  of  general  Biology ,  by  Charles  W.  Harcitt.  C,  W.  Bar* 
deen.  Syracuse,  N-  Y.,  1901.     pp.  164. 

After  ten  years  experiment  with  this  new  departure  from  the  old 
TeriflcaticD  methods,  this  work  takes  up  the  frog  and  fern,  and  then 
considers  the  animal  and  vegetable  cell,  and  selects  as  typ«s  the  hy- 
dra, medusa,  fungi,  earthworm,  starfi.<th,  sea  urchin,  clam,  crayfish, 
grasshopper,  liverwort,  moss  and  flowering  plant. 

Aether  und  U^ille  oder  Haeckel  und Schopenhauer, von  Ricrard  Wac- 
NKH.     Hermnnri  SeetnaoD  Nacbfolger,  Leipzig,  1901.     pp.  338. 

We  have  here  eleven  somewhat  rambling  but  not  uninteresting  dis< 
cnsaions  of  Haeckel,  Schopenhauer,  canse.  space,  time,  genius,  etc. 
On  the  whole  it  is  an  interesting,  but  not  very  luminous  or  novei  toI* 
nme. 

Euerj^ismus,  von  JoSKP  SCBLi'.SlNCilR.  Karl  Siegismnnd,  Berlin,  I90I. 
PP-  554- 
This  is  the  doctrine  of  the  absolute  resting  but  substantial  existence 
of  the  general  space  of  worlds  and  its  effective  and  creative  power  in 
an  attempt  to  build  up  an  anti-materialistic  natural  science.  Tbs 
author  is  a  Professor  in  the  Agricultural  School  at  Jena,  and  develops 
his  views  in  forty  discourses. 

The  Octotyst  of  Decapod  Crustacea  :  Its  Structure,  Development,  and 
Functions,  by  C.  W.  Prxi4T1!»5.  From  the  Dull,  of  the  Mus.  of 
Coiup.  Zoology,  Vol.  XXXVI,  No.  7.  Cambridge,  Mass.,  1901.  pp. 
251,  with  10  plates. 

Revision  of  the  Skunks  of  the  Genus  Chincha,  by  Arthur  II.  Rowbu.. 
North  American  Fauna,  Ang.,  1901,  No.  30.  Govt.  Print,  Wash* 
ington,  1901.    pp.  4.7,  with  plates. 

The  CotntMonurealth  of  Cells.      Some  Popular  Essays  on    ffuman 

Physiolojiv,  by  H.  G.  P.  SPtniRRi^.     Baillifere,  Ticdall   and   Cox, 

London,  1901.     pp.  115. 

This  booklet  describes  living  matter,  the  chemistry  of  the  body,  it* 

mechanics  and  physics,  the  nervous  systt^m.  and  the  body  generally, 

in  five  popular  essays  with  two  or  three  score  of  rough  illustrations. 

The  Protozoa,  bv  Gary  N.  Calkims.   The  Macmillan  Co.,  New  York, 
1901.    pp.347- 
This  is  a  summary  adapted  to  the  needs  of  both  general  and  special 
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atndeatfl  of  biology.  Its  sahject  matter  is  treated  from  the  historical, 
coinpnrntive.  and  general  point  0/  view.  Its  index  and  hihSiography, 
the  latter  of  wliicli  ia  up  to  date,  greatly  increase  its  valne. 

Dictionary  of  l^ilosophy  and  Piychology,  edited  by  James  Mark  BbM- 
wiii.     Vol,  1,  pp.  64,4.     The  Mactnillan  Co.,  New  York.  1901. 

This  ia  the  first  volume  of  a  long  expected,  nte<:1ed,  and  comprehen- 
sive work.  It  includes  many  of  the  principal  conccptioui  of  ethics, 
logic,  leftthetics,  philosophy  of  religion,  mental  pathology,  anthro- 
pology, biology,  neurology,  physiology,  economics,  political  and  social 
philosophy,  philology,  physical  science,  and  education,  and  gives  a 
terminology  in  Bngltsh,  French,  Gerraiin  ami  Italian.  We  withhold 
Gnal  review  until  the  appearance  of  the  other  two  volumes.  Suffice  it 
to  say  here,  that  it  promises  tu  be  a  work  entirely  indispensable  to 
every  pupil  and  student  of  the  subject. 

A  Manual  of  Piy(hoiogy,hy  O.  F.  SrouT.  Hiuda  and  Noble,  New 
York,  1899.  '  pp.  ^3. 

This  work  claims  to  he  from  a  genetic  point  of  view  and  illiiKtraies 
the  earlier  stages  by  reference  to  the  mental  life  of  animals  and  the 
coaditions  of  .lower  races  ;  {but  it  should  be  distinctly  said  that  it  is 
cuentially  the  stock  subject  matter  of  psychology',  and  Is  genetic  in 
bardly  any  sense  except  that  it  places  sensation  first,  and  passes  on  to 
perception,  conception,  etc. 

Nov  Psychology,  by  J.  P.  Gordv.  Hinds  and  Noble,  New  York,  1900. 
pp.  40a.    Price,  |i-oo. 

This  primer,  which  has  now  reached  its  seventh  edition,  recognizes 
the  newer  dcpartmeats  of  child  study,  brain  and  nerve,  Hcrbartian 
interest  and  apperception,  and  is  designed  for  prngre&sive  voung 
teachers,  who  have  not  been  to  college.  Questions  are  appended  to 
■U  its  brief  forty-two  chapter*. 

Die  Eltment  der  Psychologie,  von  H.  dk  Raaf,  H.  Beyer  and  Sohoe, 
Langensalza.  1901.     pp.  133. 

The  formation  of  concepts,  their  movement,  thinking  and  under- 
Btandiiig,  logical,  lusthetic.  moral,  and  religious  coni»cioasness,  and 
finally  self-couaciousness,  are  the  subjects  treated. 

Contributions  to  a  Psychological  Theory  of  Music,  by  Max  Mbvbk, 
University  of  Missonri  Studies.  June,  1901.  Vol.  I.  pp.  80.  Price, 
75  cents. 

Professor  Meyer,  formerly  Wundt's  assi'itant,  is  one  of  the  best  liv- 
ing aathorities  on  the  psychology  of  music  from  the  physicist's  stand- 
point- He  is  cerlainJy  now  our  Americ:an  authority,  and  his  years  of 
careful  experimentation,  first  at  Cliirk  and  for  a  year  tu  Missouri, 
bSTc  distinctly  enlarged  our  knowledge  of  this  subject  and  resulted 
in  important  corrections  of  the  views  of  Hrlnihditz  and  other  pre- 
vious writers.  \n  this  valuable  paper,  Dr.  Meyer  first  discusses  the 
setthctic  laws  of  melody,  coutaimnK  only  two  different  notes,  and  then 
the  complete  musical  scale.  This  is  followed  bv  an  analysis  of  thir- 
teen complex  melodicD:  1.  e.,  of  melodies  not  refaled  directly  to  each 
other,  so  that  it  must  he  theoretically  dissolved  into  partial  melodies. 
Most  interesting  are  the  fonrth.  fifth  and  sixth  chapters  on  the  psy- 
chological laws  effective  in  ihe  historical  ilevelopnient  of  melody  ;  on 
the  theory  of  melody  ;  and  the  aesthetic  laws  of  harmony. 
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Pyoaedings  of  the  Society  for  Psychteai  Research,  Oct.,  1901,  Vol. 
XVI.  Part  XLI.  Kegan  Paul,  Trench.  Triibncr  and  Co..  London, 
1901.     pp.  649. 

Here  «t  last  we  liave  Professor  J.  H.  Hyftlop's  si  ad  y  with  Mrs. 
Piper  of  the  problem  of  personal  idenliiy.  The  author  throws  ont  the 
questiun  of  the  supernoruiii]  and  of  spirttUHlism  generally.  Spiritism 
as  ati  alternative  explanation  to  telepathy,  we  are  told,  is  nothing 
more  than  the  ancstion  whether  the  brain  of  the  luedtum  is  adequate 
to  account  for  tne  facts.  During  his  entire  work  Professor  Ilyslop  has 
not  remarked  "  one  single  suspicious  circumstance,"  The  last  hall  of 
the  volume  is  an  appendix  of  four  sittini^n,  with  notes.  Wc  hope  to 
give  A  fuller  review  of  this  atady  later. 

The  Practical  Secrets  of  the  New  Psychology  and  Mind  vs.  Afedicitte  in 
the  Treatment  0/ Disease,  ^y  }■  Sam  Jones.  Harrison,  Arlc.  pp. 
136. 

Thette  preciou9  pages  of  this  little  $5  pBtnphlet  mnst  not  be  mess- 
nred  solely  by  the  ralue  of  their  scientific  message  to  a  ■world  lyin^  in 
ignorauceof  soul  secrets,  but  also  by  their  powi^r.when  rightly  applied, 
to  treat,  if  noi  cure,  all  diseases.  Appendicitis,  bashfulness.  corns. 
bueineKS  success,  control  of  children,  deafness,  fits.  freclcJes.  "la 
grippe,"  love  making,  nervousness,  paralysis,  pimples,  piles,  stam* 
merinjj,  sleep  less  a  ess,  the  tobacco  habit,  whiskey  haliit,  warts,  etc, 
may  all  be  atfected,  if  not  cured,  by  the  new  psychology  here  taagbt. 

Studies  on  the  Effects  of  Electricity  on  Organisms.  //.  The  Reactions 
of  Hydra  to  the  Constant  Current,  by  RAYMOND  Pharl.  Re- 
printed from  the  Amcr.  Jour,  of  Physiology,  Vol.  V,  Juoe,  1901, 
pp.  301-320. 

Der  Ursprung  drr  Sprache,  von  F.  Lutgbnad.  Hermann  Seemaun, 
Leipzig,  1901.     pp.  3a. 

Experirnentell'Psychotogiscke  Untersuchungen  Uber  das  Urieit,  von 
K.  Marbr.     W.  Engelmaun,  Leipzig,  1901.     pp.  103. 

De  I'itijiuence  de  I'esprit  sur  le  corps,  par  Dr.  Ditbois.  Scbrold  and 
Francke,  Berae.  1901.     pp.  9a. 

Ueber  Sinnesu-ahmehmungen  und  Sinnestduschungen, von  Dr.  KORK. 
Vogel  and  Krcienbrink,  Leipzig.  1901.     pp.  29, 

j1  Text'bo&k  of  Afedicine  for  Students  and  Practitioners .  by  ADOt,? 
STRtiMPRr.!..     D.  Appleton  and  Co.,  New  York,  1901.     pp.  1242. 

This  magniScent  work,  now  in  its  third  American  and  thirteenth 
German  edition,  and  with  185  illustrations,  is  a  well  known  standard 
work,  which  has  been  now  almost  wholly  rewritten.  It  thus  retains 
•11  the  merits  of  the  earlier  production,  wbile  it  has  the  advantage  of 
being  most  nearly  in  line  with  recent  investigations.  It  should  have 
a  place  in  the  library  of  every  physician.  Its  indexes  and  convenient 
arrangement  of  suhjeet  matter  make  everything  accessible. 

Textura  del  si  sterna  nert'ioso  del  hornire  y  de  los  vertebrados,  par  S. 
Ram6n  Cajal.  Vol.  I,  pp.  566;  Vol.  II.  pp.  224.  NicboUs  Moya, 
Madrid,  1899. 1900. 

At  last  we  have  a  summary  by  the  author  of  his  neurological  stndie» 
illustrated  by  313  cuts,  alt  of  which  I  believe  are  entirely  original. 
t*aller  review  will  be  given  upon  appearance  of  last  half  of  volume. 
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Dit  psychotogisckt  Denkrichtung  in  der  Heilkunde,  toe  Otto  Biw* 
SWANGER.  DeiU8clie  Ruu«i&cbau,  Oct.,  1900.  pp.  87-103.  Julius 
Rodenherg,  Berlin. 

PsytJtoiogy  and  the  Mfdieal  School^  by  Geosce  V.  N.  Dkakbobk.  Re< 

primed  from  acituce.  N.  S.,  Vol.  XIV,  July  26,  1901.     pp.  I29<i36. 

/oumal  of  Afedicai  ffeifarcH,  edited  by  Harold  C.  ErnM.  N.  S.,  Vol. 
I,  No.  t,  July,  1901.    BoatoD. 

TheXVorki  of  George  Berkflfy,  including  hii  Posthumous  IVorks.  With 
prefaces, annatatioHS, appendices,  and  an  account  of  his  li/e^hy  KXr 
EXAMt>HK  Camfbkll,  Fuasuk.  Io  four  voluutes.  pp.  537.  415.413, 
611,     Clarendon  Preiw.  Oxford,  1901. 
Ill  1899  PrnfcAsor  FrAser  was  asked  by  the  delegktes  of  the  Oxford 
Press  to  preface  a  new  edition  of  Berkeley's  works  with  some  acconnt 
of  hilt  life,  as  the  eiliiion  of  1871  was  out  of  print.     Although    in   his 
ciKhty-secoud  year,  having  been  for  more  than  sixty  years  a  lover  of 
Berkeley,  he  uudertuok.aud  has  now  completed  this  work,  atiliziug  all 
thevalunble  biographical  and  pbiloBophical  material,  and  also  the  inval- 
uablc  tuaniificriptol  Arclidencun  Rose.     Ici  this  edition,  the  tti trod uctioti 
and  notes  have  also  been  almost  eatircly  rewritten,  althongh  this  is 
not  ioteudcfl  to  suij^rsetle  the  author's  life  of  Berkeley.     Much  of  the 
Dew  material  came  iu  too  late  to  permit  of  purely  cbrotiological  ar- 
rangement whirh  has,  however,  heen  mainly  adhered  to.  On  the  whole, 
theae  volumes  are  attractive  and  convenieut  in  form,  and  will  be  iu- 
dispcni^Able  to  all  teachers  of  philosophy  who  have  no  earlier  edition, 
and  highly  desirable  for  those  who  have. 

MaUbranche,  par  IIenki  Jolv.     F.  Akan.  Paris,  1901.     pp.  396. 

The  view*  of  this  grenl  Cartesian,  whom  some  think  Berkeley's  in- 
terview with  bim  killed,  are  here  presented  in  their  unity.  The  many 
(juotations  are  well  chosen,  and  they  attractively  present  the  incom- 
prebeMsibiHty  of  God,  tbe  soul,  and  the  ideals  of  perfection. 

Pour  ta  Jlaison  Pure,  by  P.  EVRi^UN.    F.  Alran,  Paris,  1901,  pp.  34, 

This  is  an  attempt  to  summarize  the  many  conflicta  between  imagi- 
nation and  rcasoD. 

PhiiosophiedesSichseibstbeivussten,  von  FaiED.Wii.irBr,M  DAHi.MAlfN, 
Koclling  und  Klappcnbach.  Chicago,  1901.     pp.  146. 

This  book  with  its  fine  German  tvpc,  to  onr  thinking,  remarkably 
tasteless  get  up,  its  lon^  paragrap^B.  and  sentences,  with  neither  in- 
dex or  tabic  of  contents  throughout,  may  have  a  very  Important  mes- 
sage, and  it  may  find  somewhere  a  reader,  both  of  which  we  siuccrely 
hope. 

La  Phiiosophie  Russe  CoHiemporatHe,  par  Ossip-LouriA.  P.  Alcan, 
Paris,  1901.  pp.  378. 
The  first  part  describes  philosophies  and  the  general  philosophy  of 
Russia  ;  the  second  \^  devoted  to  psychology  ;  and  (he  third  to  eleven 
sociologists,  with  a  summary  chapter  urging  the  necessity  of  breaking 
away  from  isolation  in  Russia. 

Ceschichte  der  Phitosophte  im  Islam,  von  T.  J.  DS  Bokk.    B.  Haaff, 

Stuttgart,  I90I.     pp.   191. 

Tbe  geography  of  I<«lam  is  first  treated ;  then  oriental  wisdom ; 
Greek  science  ;  the  views  of  Arabian  philosophers  on  philology,  duty, 
faith  ;  the  degree  in  which  they  were  influenced  by  Pythagoras,  Aris- 
totle, Neoplatonism,  which  aflected  different  Mahommedan  thinkers 
in  very  dinereut  ways;  and  finally  Arabian  philosophy  in  the  West. 
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Snfiu4  Mui  MnUaval  Tb<mg^,  hy  TaoaiAS  C.  ALXBtn-r.      C.  J.  CI«y  mm! 
Soas,  LoDclon.  1901.     pp.  116. 

Ttaii  is  tbe  Harreian  Oration  delivered  before  the  Royal   College  of 
Ph}'sicianH,  October,  1900. 

yf  History  o/Phhsopfy,  mlb  BjpMJl  fUftrina  to  tbt  fbrwuttom  attd  Dntlapmmt 

of  Hi  f^ablems  and  Omc^tons.  by  W.  WtodelbaDd.     Traastateu  by 

Jamei  H.  Tufts.     Tbe  MacmilUa  Co.,  New  York,  1901.  pp.  726. 

The  translator  has  in  this  edition  incorporated    all   Ihe  changes 

made  by  tbe  author  in  the  second  German  edition,  whet  her  in  tbe  text 

or  theapi>endix.  A  seven  pajje  note  00 certain  aspccu of  receat  English  ■ 

thought  has  also  been  added.  I 

I' ^DohaioHniinu  m  Mbrair,  par  JKAN  HuLSUX.     P.  Alcan.  Paris,  1901. 

pp.   22ii, 

The  first  part  discnsses  the  principles  of  moral  evolution  and  con- 
duct from  the  phyaiCAl.  biological,  [isyfholujfical  and  sociolo)(icai  riew 
point.  Tbe  second  part  is  the  discussion  of  the  hypotbeKis  londa> 
mental  lo  the  system  and  of  tbe  principles  of  conduct  as  dednced 
from  it, with  a  final  application  to  practical  life. 

Dts  nttkch*  L4btn,  von    HnRUAN  Schwarz.     Reutber  nod    Reicliard.  I 
Berlin,  1901.     pp.  417.  * 

This  is  an  ethics  on  a  psychological  basis  with  an  appendix  on 
NietKscbe's  ZaratliUAtTn  doctrine.  Tbe  first  part  characterizes  the 
ethics  of  personal  worth  or  tbe  doctrine  of  modern  self-aflirniation  ; 
the  second  is  entitled  alien  morals  or  the  doctrine  of  ethical  self- 
denial. 

yario.    Studifs  on  f¥obitms  of  PbitoK^iby  and  Etbia,  by  WiLUAU  KMicar. 
John  Murray,  London,  1901.     pp.  196. 

The  fuuctious  of  philosophy  at  the  present  time;  nationality  as  ao 
element  in  its  evolution  ;  our  present  philosophical  outlook  ;  poetry 
and  science,  their  contrasts  and  aiEtiities  ;  tbe  unseen  root  of  ethics: 
the  correlation  of  moral  forces  :  corporate  responsibility  :  practical  eth- 
ics i  philosophical  srxriettes  in  the  universities  ol  Scotland;  the  for- 
mation of  public  opinion ;  desiderata  in  nioilern  philosophy  and  tbe 
ethics  of  erittci.sni,  are  tbe  topics  in  this  volume,  made  up  of  lectures 
to  studeuts  at  St.  Andrews,  one  of  which  is  given  at  the  ope  Ding  of 
each  year. 

Elbieal  Mirrugt.    ^  Oiuuxn'on  of  tin  Riiatiotu  of  Sex  from  tbt  Standpoint  of 

Soctai  Duty,  by  I>si<os  F.  W11.COX.     Wood-Allen    Publisbiu]{   Co., 

Ann  Arbor,  Mich.,  1900.     pp.335. 

This  little  book  emb<Hlies  a  protest  against  the  idea  that  the  morals 

of  marria((t;  nre  a  subject  to  he  discu^ist^d  by  physicinns  alone  and  as 

incidental  to  sexual  pathology.  The  writer  pleads  that  marriage  is  the 

supreme  cn-(ii)erntion  ;  that  only  tbe  fittest  should  marry;  describe* 

its  niutives,  tiie  duties  of  courtship,  the  control  of  passion  In  marriage, 

with  social  reflections  at  the  end. 

Sexiialttbik,Sixuiilptstiz,  Saau^hxti,  voo  EARt,  Kbictsch.     "Die  Zelt." 
Wieii,  1900.     pp.  95. 

"Dis  StxtttiU  itbm  der  NatttnUBur,  vou  JosKF  MuLLKK.  Lampart  u.  Comp., 
Augsburg,     pp.  73. 

Stxuilk  bTWgffVon    Fkrd.  Stbingiesser.     Hugo  Dermiihler,  Berlin, 
1901.     pp.  193. 
These  volumes  are  hardly  scientilic  or  philosophical,  but  are  chiefly 
popular,  and  while  they  contain  some  things  that  sre  good,  contain 
little  that  is  new. 
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Qtuitions  di  PbilMopbu  Moral*  ti  Sociak,  par  J.  P.  Durjlnd.  P.  Alcao,  J901. 
VP  179- 
T)ie  vcnt^rable  writer  again  describes  materialism,  atheism,  deter- 
minism, sDciali&tn,  iransformatism.  and  "  stragglcforlifcisui,"  with  an 
appendix  on  the  rclntiotis  of  psychology  to  mcla physics,  motaU  and 
the  sabconscious,  and  the  comuiuual  family. 

Ibt  DcKlritu  of  tti  tretdom  of  tbt  iVilt  in  fiebtt's  miosapty,  by  John  Frank- 
UN  Brown,    Richmond,  Ind.,  1900.    pp.  105. 

7bt  Ethita!  Asptd  of  totsr'i  \ktajtbysics,  by  ViDA  P.  MoORB.     The  Mac 
millan  Co.,  New  York,  1901.     pp.  101. 

These  are  interesling  and  valuable  digests  of  their  thetne*.  which 
apeak  well  for  the  high  quality  of  the  work  done  in  the  Philosophical 
DepartmcDt  of  Cornell  University,  where  both  were  produced. 

fritdrich  Ni*iz$ebt,  von  Jt;i,IUS  RaiSER.     Hermann    Secman,    Leipzig, 
J901.     pp.  76. 
His  life  and  work  as  poet  and  philosopher  are  first  described,  and 
the  latter  is  treated  under  the  captions  of  religion,  woman,  the  super- 
man sud  morality. 

Ucturti  OH  Iht  Hiitory  of  Pbysiohgj/  during  tht   Stxleenib,  Sfxanieenlb    and 
Ei^tttnth  Onittrm,yij  M.  PoSTBR.     University  Press,  Cambrid|fe, 
1901.     pp.  3to. 
These  lectures  were  delivered  in  the  autumn  of  1890  at  the  Cooper 
Medical  College  in  San   Francisco.     The  writer  does  not  attempt  to 
give    a  complete  history  of  physiology,  even  within    the  period    to 
which  he  has  limited  bimself,  but  hai»  selected  certain  themes  ttaftt 
seem  to  him  moat  striking  and  important.     He  has  woven  in  interest- 
ing stories  of  the    lives  of  Vcsstins,  Harvey,  Borcllij  Malpighi,  Van 
Helmotit.  Sylvius,  and  other  writers. 

La  Morak  baUt  sur  U  D^magrapbtt, -pur  Arsiink  Dumoht.     Schleicher 
Frtfcs,  Paris,  igui.     pp.  181. 

The  chapters  are  eatitleil  the  crisis  of  morality,  the  crisis  of  modern 
science,  the  demographic  criterion,  the  love  of  truth,  alcohol,  and 
mora  lixat  ion. 

fadufiivt  Sociology,  by  Franki^in  H.  Ciddings.  The  Macmillan  Co., 
New  York,  I901.  pp.  302. 
This  book  presents  a  scheme  of  Inductive  method,  a  detailed  analy- 
sis and  classification  o(  social  facts,  and  a  tentative  formolaCion  of  the 
more  obvious  laws  of  social  activity, —  alt  as  a  basis  for  farther  induc- 
tive studies.  The  first  book  treats  the  elements  of  social  theory ;  th* 
second,  the  elcnietits  and  structure  of  society.  Under  the  latter,  part 
one  deals  with  the  social  population  ;  part  two,  Hic  aocia)  mind  ;  part 
three,  organization  ;  and  part  lour,  welfare. 

The  Ptimtr  of  PohUeal  Ec<momj>,hy  S.  T.  Wood.  The  Macmtllao  Co.,  New 
York,  1901.  pp.  149. 
This  volume  seeks  to  lay  ground  work  for  political  study  and  explain 
some  of  the  actual  ccouomic  pbcnotnena  passing  through  our  bands 
from  day  to  day  that  their  laws,  principles  and  relationships  may  be 
more  independently  studied  huiI  more  clearly  understood.  They  are 
addressed  to  the  fourth  form  of  public  schools  and  treat  the  herdsman 
of  the  plains ;  how  oil  is  obtained  :  miaine.  rubber,  shoemaking,  taxa- 
tion, coin,  banking,  stock  companies,  and  many  other  topics. 
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Stbct  CbauHiHls  of  Enghsb  ComlitutionaJ  History.  cAittiA    hj  Georse  Barton 

Adams  and  H.  Morie  StepbeOf .     The  Macmilla^  Co.,  New  York. 

1901.     pp.555- 

Tbis  ift  to  meet  the  needs  of  tencliers  of  Engltih  coDstitntioQsl  hu- 

tory.     The  great  question  in  tbi«  work,  as  the  previous  Bnghsh  s<l«- 

tion«  by  Stubbs,  Protbero  and  Gardiner  bave  shown,  ii  |o  make  the 

proper  selection.     Tbeae  authors  have  followed  a  plan  of  their  own, 

and  we  tbink  with  wisdom  and  discretion. 

Notrt  Armit,  von  Emii^  Mancbau.  Bib.  Charpentier,  Paris,  1901.  pp. 
4>5- 
This  psychological  study  of  the  French  army  considers  Snt  the  o£- 
cera.  the  methods  of  recruiting,  advancement,  their  relations  to  the 
nation  ;  then  the  snb-officers  and  soldiers,  the  instruction  of  the  lat- 
ter and  the  duration  of  military  service.  The  spirit  of  French  mili- 
tary inatitutions,  the  constitntion  of  the  army,  and  other  topics  aie 
treated. 

f^boJogif  d'mu  I^Of,  par  H.  Pibrbns-Gsvaxrt.  F.  AIcas,  Parts.  iQQl. 
pp.  189. 
Thi»  is  a  psychological  study  of  the  town  of  Bruges,  and  descnbes 
the  birth  and  adolescence  of  the  city,  its  art.  men  aud  eveuta  of  the 
thirteenth  century,  its  democracy,  realism,  painting,  luxury,  moral 
life,  architecture,  etc. 

Dit  R/Mgimtm  der  ii^Sthtr,  von  H.  Bkkkknbuscii.    A.  Ktepcrt,  UanDOver» 

1901.     pp.  100. 
'    This  pamphlet  discusses  the  religion  of  Babyloniaoa,  Phnniciaas, 
Canaaiiitcs,    Israelites,  Arabians.  Kgyplians.  ChiDesc,  Bast  Indiooik 
Iraoiaiis,  Greeks,  Romacs,  and  Germans. 

Di4  Anfange  ttnserer  Rthgion,  von  PADI,  Wbknl^.  J.  C.  B.  Mobr,  Tflbtn* 
gru,  1901.  pp.  410. 
Under  the  origin  of  religtoa  are  discussed  Jesus,  his  calling,  the 
promise,  his  fnuction  as  redeemer,  the  primitive  Christian  commncity. 
Paul,  the  tbeulogy  of  redemption,  the  anti-Judaic  apologetics,  the 
apocalypse,  the  development  of  the  church  and  theotog>',  and  piety  in 
the  pofll-apoHtolic  age. 

Ajjjir  and  Rtiigi<m,hy  Andrkw  Lang.  Longmans,  Green  and  Co.,  New 
York,  1901.  pp.  316. 
This  Is  the  nineteenth  volume  of  this  voJuminous  author  and  editor, 
which  the  Longmans  have  published.  The  writer  points  out  in  the 
fir.sl  paiier  the  ilangcr  of  allowing  ourselves  to  be  len  astray  by  too  tfl-' 
genious  hypothvseii.  Vhe  next  two  papers  strengthen  his  well  known 
theory  that  the  Arst  traceable  form  of  religion  was  biuh  and  was  low- 
ered in  the  process  of  evolution.  He  still  polemiz.cs  in  the  forty-6ve 
pages  aguitiHt  Taylor  and  Prazer,  South  African  religion,  taboos,  the 
ghastly  priest,  fire  walk,  cup  and  ring,  cavalry; — these  constitute  tha 
most  iuiportaui  papers. 

Di*  Enttritkbrng  dtr  Rtiipottsh^ffifff  ah  Crundiagr  tintr  profrtssivm  fUk'gi<m,  von 
Stefan  von  CzwaBL.  Vol.  I,  pp.  578;  Vol.  II,  Part  r,  pp.  388. 
Lotus-Verlag,  Leipzig.  1901. 

The  writer  prenii»e«  that  religion  begins  in  the  origin  of  supersen- 
snal  ideas  ana  a  belief  in  supernatural  Ijcings,  and  gives  what  he  terma 
a  rationBl  fornnilw  of  development,  and  then  treats  successively  the 
religion  of  the  Akkadians,  Egyptians,  Assyrians.  Phccnicians,  jews, 
Meues,  Prrsinns,  Indians,  Greeks,  Romans,  and  finally  Christianity. 
It  is  a  unique  attempt  to  regard  the  religions  of  ancient  and  modern 
times  from  the  standpoint  of  evolution. 
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Tbt  Okt  Testament /rem  tbt  Modern  Fbitti  c/yifa,by  L.  W.  BatTBN.  E.  S. 
Corham.  New  York,  igot.     pp.354. 

The  writer  first  treats  tUe  general  arguments  tgatost  the  validity  of 
critical  result*,  ihen  tlie  henateuch,  uistory,  prophets,  and  psulms, 
with  a  final  chapter  ou  criticism  and  the  supemalaral. 

The  Life  and  Uieraturt  a/ tbt  Attcimt  Hebrews,  by  Lyman  Abbott.  Iloagh- 
ton,  MifBiu  ami  Co..  Boston,  1901.  pp.  408. 
The  chief  topics  are  the  Bible  as  liletBtufe.  Hebrew  history,  prehia- 
toric  traditions  rewrilleo.  Ijook  of  the  cuvenant,  the  Oenteronomic 
code,  the  canou  law,  Hebrew  fiction,  stories  retold,  a  drama  of  iove, 
a  spiritual  tragedy,  a  bcUool  of  ethical  philosophy,  a  collection  of  lyr- 
ics, preachers  of  righceoasness  and  redemption,  the  message  of  Israel. 
Two  tables,  one  giving  the  order  of  the  writiugi  of  the  Old  Testament 
and  the  other  its  chronology,  are  prefixed. 

Ubttt  Jtsu,  von  D.  Oscar  Holtzuamk.  J.  C.  B.  Mohr,  Tubingen,  1901. 
pp.  428. 
This  is  a  very  judicious  and  learned  summary  of  the  sources,  turn- 
ing points,  early  hisiofy,  the  Baptist.  Jesus'  baptism,  temjitation.  the 
nearness  of  the  kingdoni,  the  preaching  in  Galilee,  tbc  calling  of  the 
Twelve,  Che  visit  to  Jerusalem,  proclamation  as  Mesainh,  death  and 
resurrection. 

Shidus  of  tbt  Mitid  in  Christ,  by  Thouas  AdaMSON.  T.  and  T.  Clark, 
Edinburgh,  1898.  pp.  300. 
What  was  the  knowledge  which  our  Lord  had  as  a  man  is  a  question 
which  can  be  investigateii  without  disrespect  to  ChriM?  We  are  not  at 
liberty  to  believe  that  divinity  did  tbc  work  of  humanity  or  in  any 
respect  rendered  it  Sess  hnman.  From  this  point  of  view  our  author 
discusses  Christ's  igtiorance  ;  htsreul  and  apuarent  supernatural  knowl- 
edge :  his  divine  and  spiritual  knowledge ;  nis  knowledge  of  the  Old 
Testament ;  of  the  future  ;  the  boundedaess  of  his  knowledge  ;  his  self 
guidance  ;  plan  ;  his  traits  as  a  miracle  worker ;  and  his  mental  iden- 
tity after  his  resurrection. 

h  Cbriil  hfatiibU  sad  tbt  Bible  Tnuf  by  Hugh  M'Intosh.  T.  and  T. 
Clark.  B<liuburgh,  1901.  pp.  719. 
The  question  which  forms  the  title  of  this  book  is  for  the  author  the 
SDprenie  and  most  urgent  question  in  the  world.  He  does  not  hold  to 
absolute  itierrnucy,  but  throughout  hi«  teaching  is  highly  conserva- 
tive. His  work  is  essentially  argumeut&tive,  and  Is  directed  mainly 
against  the  leaders  of  the  liberal  school. 

Tbt  Uivimljf  of  Christ,  An  Arganunt.  Translated  from  the  French  of  Mgr. 
Kmile  Bougaud,  by  C.  L.  Currie.  William  H.  Young  and  Co..  New 
York,  1901.     pp.  159. 

The  author  here  seeks  to  present  Christianity  la  a  form  suited  to  the 
present  time.  He  desires  to  describe  its  polity  and  unfold  its  creed, 
and  assumes  throughout  that  religion  only  requires  lo  be  known  to  be 
welcome.  It  was  written  when  the  author  was  about  fifty,  and  is  the 
product  of  a  soul  overflowing  with  benignity  and  adoration.  The  sub- 
stance of  its  ten  chapters  was  no  doubt  often  preached,  and  their  point 
of  view  is  somewhat  hortatory. 

j^riw  0>riii  Md  tbt  Social  QtusiioM,  by  Francis  Grrkmwooo  Pbabodv. 
The  Macmillan  Co.,  New  York,  1901.     pp.  374. 

These  seven  chapters  are  somewhat  sermonesque,  hut  abound  in  In- 
dications'of  the  author's  study  of  the  problems  of  modem  social  life, 
and  are  preflominantly  a  study  of  the  views  of  Jesus. 
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Tbt  Historuat  Nnc  Ttsiamtnt.  A  new  trmiulmtion  by  jAmes  MolEatt.  Charles 
Scribiier'h  Soii»,  New  York,  I901.  pp.  726. 
Tile  wnler  has  Hrrangrd  the  New  Tirstunicat  ia  the  order  of  tl»  lit- 
erary growth  Hnd  iiulicated  nl  the  SAme  time  thtf  chief  groundit  upon 
which  such  or<ler  is  detemiincd.  He  has  also  given  us  a  new  transla- 
tion. It  is  difficult  to  8pcak  too  highly  of  the  care  with  which  tbil 
work  it  executed.  The  writer  ha*  taken  pains  to  possess  himi^lf  of 
most  of  the  autborities  and  theones  hearing  opun  the  subject.  His  in- 
troductiuDS  arc  saccinct,  and  he  has  constructed  many  very  interest- 
ing tablet  which  are  Dcrhaps  on  the  whole  the  best  thing  in  the  vol- 
ume, which  ought  to  tie  iu  the  possetston  of  every  student  of  the  New 
Testament. 

Ad.  HamacMs  IVesfn  cUs  Cbhjffvlimu  JUr  dii  ehhslHebt  Crmeiudf  ffpriift,  too 
D.  WiUH.  Waltmkk.  a.  Deichert,  Leipzig,  1901.  pp.  16S. 
This  volume,  larger  than  that  to  the  refutation  of  which  it  is  de- 
voted,  Harnack  calls  the  best  and  ablest  of  all  the  many  attacks  npon 
his  fauiouA  lectures  to  .sturleiittt.  The  author  is  the  Professor  of  The- 
ology St  Rostock,  anil  especially  attacks  Uaruack's  disbelief  in  mira* 
cles  ;  hi»  statement  that  Jesutt  bruuglit  uo  essentially  new  mestajtc: 
that  he  does  not  exactly  t>cloug  ia  his  own  gospel ;  did  not  arise  from 
the  dend  ;  ihnt  his  death  was  not  an  atonement ;  and  that  Paul  in  tome 
respect  inturcd  the  gospel. 

£bi  OriiJ/fifMw,  km  D.  Ad.  Hamack  nacb  d/ssm  uehxtbn  Vorltsimgtn^  Ton  Bd. 
RWPPRRCMT.     R.  BerlelsiiiatM),  Giiterslob,  (901.     pp.  J78. 
These  sixteen  lectures  coiilBin  an  exceptionally  pietistic  refntatioa 
of  Harntck.  who  is  ovcrwlielmiugly  refuted  by  dogmatic  as»ert»ons 
•ud  well  rebuked  aud  reproved. 

Dts  iVtsm  des  OtrnJmtumi  mid  di*  ^Mhrnftsrehgiou,  too   LtTDWiG  Lemxx. 
Edwin  Kungc.  Itcrlin,  1901.    pp.  '318. 
These  seventeen  discourses  on  Christian  rcHgiotity  and   the  at>so- 
lute,  OT  future  religion,  are  essentially  evangelical.     The  student  and 
the  pteltst  will  6nd  little  new  here. 

Tbf  Soul  of  a  Qrn^ian,  by  Frank  Granger.  The  Macmillan  Co.,  New 
York,  1900.  pp.  503. 
The  writer  hat  saturated  himself  with  Christian  mysttcifim,  and  has 
taken  some,  though  too  sliglil,  account  of  modern  usychology.  and 
writes  chapters  on  the  overaoul.  the  depths  of  the  soul,  its  awakening, 
its  dark  night,  ecstacy, vision  and  voices,  human  and  divine  love,  sym- 
bol and  ritual,  inspiration  and  prophecy,  illaminatiou  and  progress, 
cotifeHsioD,  casuistry  mystical  theology.  He  is  a  man  who  has  ban  deep 
rcliKii-'US  feeling,  and  has  struggled  and  gropeil  bis  way  to  profound 
iusighis  and  made  interesting  points  of  contact  between  the  best  type 
of  mysticism  and  inodeni  psychology.  For  all  those  iuleresled  in  the 
new  6eUI  here  opening,  this  volume  will  be  very  stimulating,  aUhouuh 
very  unsatisfying. 

Cbrntfntumund Curu^ntimuitH  itrer  tWiSbtnmgtVon  Hhrmann  FRANKS.  A. 
Duncker,  Brrlm,  1901.  pp.  138. 
Tbi**  was  suggested  by  Ilarnack's  famous  lectures  on  the  essence  of 
Christianity.  Accepting  this  view  in  the  main,  the  writer  contrasts  it 
with  evolutionism,  nut  nnds  that  the  more  liberal  the  views  of  Chris- 
tianity  become,  the  more  they  harmonize  with  the  development  hy- 
pothesis. This  is  traced  in  the  evolution  of  religion,  of  levelatton.  of 
Christianity,  and  of  morals. 
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Am  QtfiitfHtmn  als  RetigiOH  dti  fhrtscbritts,  von  Chr.  A.  Bcggb.    J.  Ricker, 
Giessen,  1900.     pp.  67. 

The  writer  proves  his  the*iis  in  two  ways,  both  treateiil  it)  an  JoApir- 
ing  wny  ;  first,  the  social  programme  of  Paul,  and  second,  the  inspira- 
tion of  tUc  Bible. 

Entimnammi  und Sussgrrait  brim  OiffHsctvn  MSHchhan.  Ton  Karl  Holl.  J. 
C.  IlinricUs.  Leipzig,  1898.     pp.  331. 

ICnthniium  among  the  Greek  mon^s ;  the  discipline  of  penance  and 
confcMion  are  the  topics  of  chief  interest  here  treated. 

Momtments  of  fbt  Early  Chureb,  by  WalTICR  LOUKJE.  The  Macmillan  Co., 
New  \ork,  1901.  pp.  433. 
This  interesting!;  Tolnuie  Is  (nlly  np  to  the  level  of  the  other  six 
bntid-books  of  arcTiECology  ami  antiquities, which  have  so  tar  appeared. 
Christian  cemeteries,  the  basilica,  pictorial  an,  early  painting,  acnlp- 
ture,  mosaics,  uiiniaturei).  the  niiuor  arts,  and  ecclesiastical  dress  are 
the  leading  topics,  with  183  iltufltratioiis. 

Tbtchgie  und  Metapbviik,  von  GitORC  Wobbesmin.     A.  Danclcer,  Berlin, 
1901.     pp.  291- 

The  first  part  treats  of  epistemological  investigation  concerning  the 
idea  of  metaphysics  and  Us  significance  for  theology.  The  seconu  part 
treats  of  /mpin'o  criticism  as  the  outcome  and  self  criticism  of  anti- 
metaphysical  thought  Ha  treated  from  the  standpoint  of  theological 
interest.  The  third  part  deals  with  the  fundamental  problems  of  meto* 
physics  and  their  ititportauoe  for  theology,  especially  the  problem  of 
the  self  and  causality. 

Di/  Idtt  dti  Rricbts  GotUs  in  dtr  Tbtohgu,  Ton  Johannks  Weiss.  J.  Ricker, 
Giessen.  1901.     pp.  155. 

This  is  an  amplified  lecture  delivercl  at  a  theological  conference  in 
Giessen,  and  is  in  a  sense  sopplenieutary  to  the  author'*  treatise  on 
Jesus'  teachings  concerning  the  Kingdom  of  God. 

la  t^4 /uture  iTapres  le  M3Sd^Ums,paT  Nathan  S6DP.RBr.oiif.     (Annales 
du  Mu*#e  Guimet,  Vol.  IX.)  Ernest  Leroux,  Paris,  1901.    pp.  447. 
This  study  of  comparative  eschatology  is  one  of  the  best  of  the  many 
excellent  proiluctioiis  of  this  unique  iiibtitutioD. 

yl  CmtMiy't  h'ogrtis  in  Rtk'gious  Lift  attd  Tbotigbl,  by  W.  F.  Adknkv.  Jaa. 
Clarke  and  Co.,  Lomloo.  1901.  pp.  229. 
The  chief  topicfi  here  treated  are  llie  Oxfwd  movement;  the  rela- 
tions between  religion  and  science  ;  Biblical  critici:tni ;  the  imminence 
of  God  ;  the  decline  of  Calviut^tui ;  changed  view<t  of  redemption  ;  with 
other  chapters  on  preaching  and  preachers  ;  lieading  iiiiiidit  of  Che  cen- 
ttiry,  etc.  The  writer  has  evidently  lived  into  hiH  subject  long  and 
well. 

OAtibtn  mid  IVissM,  ron  Eun,  Fiscbrb.     Handel,  Bamberg,  1901.     pp. 

The  chief  topics  are  Japanisin  ;  woman  ait  a  teacher  :  Goethe's  rela- 
tion to  religion  :  Bible  criticism  and  religious  education;  the  death 
penally  ;  is  there  a  lifi.'  end  or  purpose?  patriotism  and  Tolstoi,  anar- 
chy, faith  and  knowledge  ;  what  is  going  to  happen? 

Lt  Oiu  tU  ia  Q-oyoHct,  par  Alkert  Bazaiu^as.     Perrin  et  Cie.  Parit, 
1901.     pp.  307. 

The  philosophy  of  certitude  and  of  life  accoriling  to  Olle-Lapreuae  ; 
the  life  of  belief  according  to  Newman  and  Arthur  Balfour  ; — these  arc 
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hor  Smiday  School  Workers,  by  A.  F.  Schaupi'ijR.     With  a  foreword  by 
the  late  Dwight  L.  Moody.     W.  A.  Wilde  Co.,  Boston,  1901.     pp. 
283. 
Ifike  all  the  author's  other  publications,  this  book  is  largely  made 
np  of  talks  to  Sunday  School  teachers.   The  last  half  of  the  hook  is  in 
part  written  by  other  hands,  and  Rev.  A.  H.  McKinney  contributes 
three  interesting  chapters  on  the  study  of  the  child.     On  the  whole  it 
is  a  volume  of  devices  and  exhortation,  and  deals  little  with  pedagog- 
ical principles. 

Mission  l^obkms  and  Mission  Mtthods  in  Soutb  Onna,  by  J.  Caupbbi,!.  Gibson. 
Oliphant,  Anderson  and  Ferrier,  Edinburgh,  1901.  pp.  332. 
These  are  lectures  given  by  appointment  of  the  General  Assembly 
of  the  Free  Church  ofScotland.  Interesting  are  the  chapters  on  Chi- 
n^  literature,  philosophy  and  religion,  and  the  first  three  stages  of 
mission  work.  The  writer's  field  of  view  is  limited  to  that  of  the  Eng- 
lish Presbyterian  mission.     The  book  contains  sixteen  illustrations. 

Dtts  ^SUre  Judenthum  als  yorstufe  d*s  QiristtntbuMs,  von  W.  Baldbnspbr- 
GBK.    jr.  Ricker,  Giesseu,  1900.     pp.  30. 

Dtu  BibUsch*  Paradits,  von  B.  Pobrtnbr.  Franz  Kirchheim,  Mainz,  1901. 
pp.  36. 

D$4  Offenbarwigim  Gnoslicismus,  von  Rudolf  LiBCHTBNHAN.Vandenhoeck 
und  Ruprecht,  Gottingen,  1901.     pp.  168. 

AjtAitt-  itnd  CkscbicbttrtUgion,  von  JOH.  Jungst.    J.  Ricker,  Giesaen,  1901. 

PP-  79- 
Dit  Motiot  des  Glaubens  an  dit  Gibttierbiinmg  im  A&eu  Ttstamtnt,  von  JUSTUS 

KoBBRLB.     A.  Deichert,  Leipzig,  1901.     pp.  30. 

Die  Gtlmrts-  und  KtndbtitsgescbicbU  Jesu  Laic,  iff-i  t,  52,  von  A.  Hilgbnfeld. 
pp.  177-235. 

Das  iVesen  des  Cbrisientmns,  von  Gborg  Reinhold.  Jos.  Roth,  Stuttgart, 
1901.     pp.96. 

BtitrdgB  zur  Cescbicbte  und  Erkldrtmg  des  Nenen  Testameides,  von  C.  F.  Gborg 
Hbinrici.    Diirr,  Leipzig,  1900.    pp.  81. 

Lebrbucb  der  NitittstamentUchen  Thtohgie,  von  Hbinrich  JULltrs  Holtz- 
MANN.     Vol.  11,  pp.  532.    J.  C.  B.  Mohr,  Freiburg,  i.  B.,  1897. 

Zaei  akademiscbe  kbrlesimgtn  iibtr  Gnmt^obleme  der  systematiscben  Tbeologie, 
von  Gborg  Wobbbrmin.     Alex.  Duncker,  Berlin,  1899.    pp.  43. 

Dbs  MSncbtbtm  seine  IdeaU  und  seine  Ctscbicbte,  von  Adolf  Harnack.    J. 
Ricker,  Giessen,  1901.    pp.  60. 

The  Pbihsopby  0/ Religion  in  England  and  jimerica,  by  Alfrbd  Caldbcott. 
The  Macmillan  Co.,  New  York,  1901.     pp.  434. 

Die  SelbstSMdi^teit  der  Dogmatih  g^^niiber  der  ReligioH^bHosopbit,von  LUDWIO 
Ihmbls.     a.  Deichert,  Leipzig,  1901.     pp.  34. 
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parative psychology, 

L'ann^e  psychologique,  1898, 
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Anthropological.  143,  389,  391. 
60G,  60s :  Blood  in  belief  and 
saperstition,  143;  Magic  and 
religion,  616;  Origin  of  lan- 
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tuations, 313,  595 
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nomena of  life,  610;  Rats, 
206;  Skunks,  608;  Superior- 
ity of  animals  to  man,  391. 
Communications,  144,  402 
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Diseases  of  heart,  blood  ves- 
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ductless  glands,  397;  of  ori- 
entation and  equilibration, 
612. 

Dream  Consciousness,  131 

Education,  389;  and  the  phil- 
osophical ideal,  277.  See 
also  Pedagogical. 

Emotion,  391 ;  Timidity,  604. 

Essays,  604;  Jastrow,  399; 
Knight,  614;  Pfleiderer,  143; 
Wallace  390. 

Ethics,  142,  270,  395,  396,  615; 
Esthetic  proportion  and  the 
Ethics  of  Shaftesbury,  458; 
Buddhistic  Ethics  of  the  4th 
Century  B.  C,  143;  Ethical 
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ics of  Judaism,  397  ;  Evolu- 
tion and  Morals,  614;  Prance 
from  the  moral  point  of  view, 
396;   Morals  and  demogra- 

?hy,  615;   Varia  (Knight), 
14. 
Experimental  psychology,  388, 
596;  and  school  instruction, 
602  ;  Judgments,  61  r . 
Eye  movements,  velocity  of,     400 
Evolution,  390;    and  Morals, 
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law    and    the    social    con- 
science,  269;    of  man,  279; 
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Heredity  and  human  prog- 
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Historical.  Esthetics  of 
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Fechner,  604;  Fichte's  doc- 
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Physiology,  393 ;  history  of 
in  the  16-18  centuries,  615 ; 
text-book  of  (Schafer),  373  ; 
Commonwealth  of  cells, 
608 ;  Reports  from  Turin 
laboratory,  610;  Respiration 
in  tunnels  and  action  of  car- 
bonic acid,  279. 

Psychiatry,  388, 3^ ;  Sanity  of 
mind,  399  ;  Periodic  insani- 
ties, 612. 

Psychical  Research,    265,  278,  611 

Psychological  Essays  (Van 
Biervliet),  604 

Psychological  literature, 

140,  264,  388,  596 

Psychological  Studies  (Gale),  142 

Psychology,  treatiseson.  Gor- 
dy,  609  ;  Maher,  265  ;  Miin- 
sterberg,  273  ;  Putnam,  389; 
de  Raaf,  609;  Stout's  Man- 
ual, 609  ;  Thorndike,  392  ; 
Titchener's  laboratory  man- 
ual, 388,  596 ;  Ziehen,  369. 

Psychology  and  the  Medical 
School,  613 ;  of  individual 
differences,  270;  of  the 
crowd,  60s;  methods  in,  372; 
Practice  course  in  (Hofler 
and  Witasik),  140;  Titch- 
ener,  596. 

Psychophysics,  610;  Stimulus 
and  sensation,  135. 

Beading,  physiology  and  psy- 
chology of,       O^^'S',  604 

Religion,  Ancient  Germanic, 
389  ;  Poetry  and,  277  ;  Cen- 
tury's progress  m,  619; 
Cnltns  and  history  of,  621 ; 
Goethe  on,  395  ;  of  peoples, 
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truth  in,  620 ;  Biblical  Para- 
dise, 621 ;  Contents  of  the  re- 
ligious consciousness,  620; 
Crisis  of  belief,  619 ;  Ear- 
ly conversion,  620;  Enthu- 
siasm and  penance  of  Greek 
monks,  619;  Essence  of 
Christianity,  621 ;  Faith  and 
knowledge,  etc.,  619;  Fu- 
ture life  according  to  Maz- 
deism,  619 ;  God's  educa- 
tion of  man,  ^94;  Judaism 
and  Christianity,  621 ;  Mis- 


Religion, 
sionary  work  in  So.  China, 
6ai ;  Monasticism,  itsi  deals 
and  history,  621 ;  Monu- 
ments of  the  early  church, 
619 ;  Prayer  in  the  Old  Tes- 
tament, 621 ;  Public  wor- 
ship, 620;  Revelation  in 
gnosticism,  621;  School  hym- 
nal, 620;  Sunday  School, 
631.     See  also  Theology. 

Rhythm,  398,  492  ;  and  meter,  361 

Science  and  mediaeval  thought  614 
Self,  the  mystic,  39^ 

Sensation  and  Movement,  269 

Sense    perception  and  sense 

illusion,  611 

Sex,  392.  614 
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615. 
Spiritism,  265,  401 

Suggestion,  269  397 
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Tests  of  school  children,  271 

Theological,  143,  279,  389, 394, 
395,  606,  617,  618,  619,  620, 

Theology    and    metaphysics, 

619 ;  of  Richard  Rothe,  606 ; 

reconstruction  in,  396.     See 

also  Religion. 
Tones,  595  ;  tones  and  clangs, 

409. 

Vision,  140,  610  ;  Retinal  cir- 
culation, 281 ;  Visual  form, 
185.     See  also  Color. 
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